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INTRODUCTION mm 


بسم الله الرحمن الرحيم 


we are pleased we offer this book to make it clear philosophy that has been in light 
construction of educational material and can be summarized as follows: 


1. To emphasise that the main purpose of these books is to help the learner to solve problems and 
make decisions in their daily lives, and help them to participate in society. 


Emphasis on the principle of continuity of life-long learning through work that students gain a 
systematic scientific thinking, and practice learning mixed with fun and suspense, relying on the 
development of problem- solving skills and develop the skills of the conclusion and reasoning. 
and the use of methods of self-learning, active learning and collaborative learning team spirit, 
and discussion and dialogue, and accept the opinions of others, and objectivity in sentencing, in 
addition to some definition of national activities and accomplishments. 


Provide a comprehensive coherent visions of the relationship between science, technology and 
society (STS) reflect the role scientific progress in the development of the local community. 
in addition to focusing on the practice of conscious students to act effectively about to use 
technological instruments. 


"The development of positive attitudes towards the study of mathematics and aspect of its scienti 
5. To provide students with a comprehensive culture to use the available environmental resource. 


Rely on the fundamentals of knowledge and develop methods of thinking, the development of 
scientific skills and stay away of the details and educational memorization, that’s concern directed 
to bring concepts and general principles and research methods, problem solving and methods of 
thinking about the fundamental distinction mathematics from the others. 


We have been especially cautions in this book the following: 


# The book has been divided into integrated and coherent units, for each one there is an 
introduction shows its aims, lessons, a short, and key terms, it has been divided into lessons 
explain the goal of study under the title“you will learn”, each lesson starts with the main 
idea to the content of the lesson It takes onto consideration, the presentation to the scientific 
article from easy to difficult and includes a set of activities that integrated with other subjects 
and to suit different abilities of students and take into consideration the individual differences 
between them and emphasizes the collaborative work, and integrated with the subject. 


Every lesson has been presented examples from easy to difficult, it include variety of levels 
of thinking with drills on it under the title of * try to solve” and the lesson ends with a title of 
“cheek your understanding” 


Each unit ends with a summary of the unit deals with concepts and instructions contained in 
the uni 


Eventually, we hope getting the right track for the benefits of our students as well as for our 
dearest Egypt hopping bright future to our dearest students. And the God of the intent 
behind, with leads to either way. 
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Parallel Lines and Proportional Parts 


Angle bisectors of a triangle and Proportional Parts 


Applications of Proportionality in the Circle 


Unit Summary 


Directed Angle. 


Systems of Measuring Angle. (degree - radian) 
Trigonometric Functions. 

Related Angles 

Graphing Trigonometric Functions 


Finding the Measure of an Angle in terms of 
the value of one of its trigomoetric ratios 


Unit Summary 


Form the quadratic equation in one variable 
in terms of another quadratic equation in one 
variable. 


Investigate the sign of a function 
Identify the introduction of the complex numbers 
(Definition of a complex number, powers of i, 
writing a complex number in the algebraic form, 
equality of two complex numbers) 


Solve quadratic inequalities in one variable. 


3 Imaginary Number 


3 Powers of a Number 


Inequality 


3 Discriminant of the Equation 


3 Complex Number 


Sign of a funtion 


Y Unit objective 


By the end of the unit, the student should be able to: 

# Solve the quadratic equation in one variable 
algebraically and graphically. 

i Find the sum and the product of the two roots of the 

quadratic equation in one variable 

Find some of the coefficients of terms of the 

quadratic equation in terms of one of the two rOOLS 

or both of them. 

Identify the discriminant of the quadratic equation 

in one variable. 

17 Investigate the type of the two roots of the 

quadratic equation in one variable in terms of the 

coefficients of its terms. 


Equation 


Root of the Equation 


> Coefficient of a Term 


YLesson of the unit 


Lesson (1 - 1): Solving Quadratic Equations in One 
Variable 


Lesson (1 - 2): An Introduction in Complex Numbers. 


Lesson (1 - 3): Determining the Types of the two 


Roots of a Quadratic Equation. 
Lesson (1 - 4): The Relation Between the Two 
Roots of the Second Degree 


Equation and the Coefficients of its 
Terms. 


Lesson (1 - 5): Sign of a Function. 


Lesson (1 - 6): Quadratic Inequalities in one unknown 


YMateria 

Scientific Calculator - Squared paper - 
Computer- Graphic Programs-Electronic sites 
such as: www.phschool.com 


Algebra is an Arabic word used by Muhamed ibn 
Musa Elkhawarezmî ( Oth century AD, in the era 
of the Abbasy kalipha Elmamoon) , In his book 
(Algebra and AlMokabla) which contains the 
genuine ways to solve equation, So Elkawarezmi 
is the founder of algebra after it was a part of the 
calculation. 

The book has been translated into European 
languages tilled “ Algebra” and tıken from it the 
worl “Algebra” And the root which we symbolized 
it currently by “r” ( a reference to solve a quadratic 
equation ). Elkawarîzmî pat Geometric solutions to 
the quadratic equation which match with the way of 
completing the square. Many Arabic scientists worked 
with solving equations, and the best known is omar 


YChart of the unit 


Quadratic function in one variable 
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¥ 


FElkayyam who concemed with solving third degree CERT) 
oquetions: (here are mo) (here ar e 
I is worth mentioning that, it appeared in | elden) e 


Ahımose papyrus (1860 BC), some of the problem that 
solutions refer that Egyptians at that time have found 
away to find the sum of the terms of an arithmetic and 
geometric sequences. 

Now . Algebra is a luge degree of sophistication 
and abstraction. it was dealing with numbers but now 
iı has to deal with new mathematical entities sueh as 
i sets , matrices, vectors and so on, It is hopped you - 
our students - to restore the scientific glory in Golden 
eras through Egypt pharaonic and Islamic eras, Which 
our seientists Carry the banner of progress and flares 
knowledge to the world sides. 


î of eamples numbers 


Graphic programs 
computer 


You have previously studied algebraic equations in one variable. In this 
lesson, you will study the algebraic quadratic equations in one variable, 


Now we will show you the previous study of algebraic equations in 

one variable. 

1- Theequation: axr + b=0 wherea#O0 iscalled a first degree 
equation in one variable which îs x (because the greatest 
power of the variable x is 1) 

2- The equation: a + bx +c =0 wherea #0 is called a second 
degree equation in one variable which is x (becuse the greatest 
power of the variable x is 2) 

‘Thus the equation : 2x? 3x? + 5 = Û is called a third degree equation. 

(because the greatest power of the varible x is 3). 


Equations, relations and functions 
You have previously studied to solve quadratic equation algebraiclly 


by two methods as follows: 
first: By factorizing the expression ax? + bx +c where a,b, and 


ceR, a# 0 (Ifitis possible in Z). 
- “mEmemBEN 


The irinomîal ax? + hx + ¢ where 
Beez 


Second: By the general formula, the two 


roots of the equation 
a + bx +c =0 are: x = BILA 48C Can be factorised as a product 
af two binomials of integer 


wberea fs hecoeffelent Gb 
is the coefficient of x and ¢ is j a 
the absolute term. اي‎ 

Now , you will study how to solve the quadratic equation graphically. 


/⁄ Solving quadratic equation graphically 


(D Solve the equation: 4 + x - 6 = 0 graphically, then check your 
answer. 

© solution 

To solve the equation 4 + x - 6 = 0 graphically, we do the following: 


yk Graph the function f where f) = 4 + x - 6 
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¥ Concept of the algebraic 


equation in one variable. 


» Distinguish between 
equations, relations and 
Aneto. 

» Sehîno quadratic 
equatin in ana variable 
algebraically and 
graphically. 


Key - Terms 


» faaton 
» Relation 
y Function 


» oar 
» Coeffclent 


Materials 


» Sdentihe calculator 
» Graphic paper 


# Determine the set of x - coordinates of the intersecting points of the parabola and the 


1 


Ifa and b are real numbers, 


anda b=0 
hen: a= 0 orb =0 
ا‎ 


%6 


1 


more 


Vertical line test 


function 


the vertical line intersects 
the curve al one point 


Cib 


nor funciion 


fhe vertical line intersects 


fhe curve at two ar 
points 


x-axis, then it is the solution set of the equation. 


To graph the function JD = J, y =? + x - 6 
From the following table for some values of x, then find the 
corresponding values of y as follows: 


SVT 211017213 
N elol 4l 66-40 l6 


¥ Plot the points on the perpendicular coordinate plane, 

join them with a smooth curve as in the opposite figure. 
From the graph, we get the x-coordinates of the intersecting 
points of the parabola with the x - axis which are 
2. Thus the solution set of the equation 
{1-3,2}. 


-3 and x 


+6 = 


You can use the algebraic solution to compare it with 
the graphic solution as follows: 

the equation: 5 + x — 6 = O 

Factorize the trinomial : (t + 3)( = 2) =0 

cither x«+3=0 or x-2=0 
or x =2. The solution set is {- 3,2} 


37 + 3-6 
-3-6=0= (RH.S) 
x = -3 satisfies the equation. 
when x = 2 : L.H.S = (2)* + (2)6 

=4+2-6=0=(RHS) 
x = 2 Satisfies the equation. 


1= In the previous graphic relation y = ® + x — 6 


> The relation represents û function because any vertical line 


intersects the curve at one point. 
> The domain is the set of real numbers. 


> The range is [- 6 }, ol 


2- To express the function, use the symbol f+) in stead of y, and 


it is read as function ofx. 
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Using the scientific enlculator: 
It is possible to form the previous table directly by using the scientific calculator as follows: 
1- Turn the power of the calculator on (Table), press successively the buttons 


3e ED TABLE 
Input data: Write the rule of the previous function, press successively the following buttons: 
Str GEFD CD 0د‎ &D € FED OD wm ED CD 


Press the bottom CZ) then write at the beginning of the interval STR EM then press the 
bottom 


۳ 


۴ 


4- write at the end of the interval the number IB in EMO then press the bottom C7 determine 
the length of the interval ISTER and write ll then press the bottom 
5- The table is formed in the display, and you can move up or down using the 
8 ٩ Start 
bottom €). To exit the program , press successively the buttons: ZÊ 


® CD 


Griticalthinking; 1- Is every function a relation? explain with examples. 
2- Is it possible to represent the relations and functions 
by equations? explain. 


@ Try to solve 

(D Represent the relation y = *- 4 graphically, then find from the graph the solution set of the 
equation *- 4 =0 and if y = /(). then show that f is a function, and determine its domain and 
its range [Discuss with your teacher]. 


@) Physics: A missile is launched vertically upwards with speed u= 24.5 m/sec. Calculate the 
time elapsed t in seconds such that the missile reaches a height s metres. where s = 196m, 
given that the relation between S and t is as follows: S = u t— 4.9 Û. 


@ solution 
By substituting : s = 19.6 m, u = 24.5 m/sec in the relation s = u t — 4.9 
.. 19.6 = 2451-49 ide both sides by 4.9 


4 =5 simplify 8 
 -5t+4 =0 factorize the trinomial . 8 
.. (t1) (t4) =0 ies t=1 secort =4 see. 
243 mise 
iar 
eaiertan 


Explanation of getting two answers: The missile reaches a height of 19.6m after 1 second, then 
it continues moving up until to reach the maximum height, then it returns to the same height after 
4 seconds from the moment of projection . 
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@ Spgerls: In one of the olympic games, a racer jumped from a platform 9.8 metres high 

above water surface. If the height of the racer above water surface is "S" metres after time 

"t" seconds and determined by the relation: S = -4.9 t + 2.45t + 9.8 , then find to the nearest 
hundredth, when the racer reaches the water surface. 


RL oosseaseaaesssesaaiaaخaaaخښaaخ‎ 


You can use the available programs from the internet as "GeoGebra" and its site is (http://geogebra. 
org/coms/). and program Graph and its site is (http://www.padowan.d/) which you can use it to graph 
the function curve. 


[Al It is possible to graph the function f4) 4x +3 
We find the solution set of the equation f/x) = O 
i.e x? + 4x + 3 =0 
Through determining the x-coordinates of the intersecting 
points of the parabola with the x-axis, which are 
-3 and -1 to be the solution of the equation , thus there are 
two solutions for the equation in R which are -3 and -1. 


[B Graph the function f where f) = ¥ - 6x + 9 
we pul flr) = 0, then (x - 3) = 0 
i.e x - 3 = 0, then the solution of the equation is x = 3 
from the graph , we find the vertex of the parabola touches 
the x-axis at x = 3 
Which is the same solution as the algebraic solution: 
Thus, there is a unique solution to the equation in R which 
is3. 


Graph the function f where f(r) = 1 - 2x + 4, then put f) =0 
then ? - 2x + 4 =0 
It is difficult to solve the equation by factorizing and when 
you use the general formula 
= bk bac 

E 
By substituting a = 1, b = -2 and ¢ = 4 in the formula 


2) WTA _ 2E 
E" 8 
223 
ع‎ 2 
=14/3 ER 


‘Thus, there are no real solutions which satisfy this equation, and the graph of the functions 
confirms that, then we find the graph of the function does not intersects the x-axis at any point, 


thus the solution set of the equation in R is $ . 


We deduce from the previous activity that : 


When solving the quadratic equation in one variable , there are three cases: 


3- The parabola does not 
intersects the x-axis. 


» 


There is no solution for the 
equation inf , 
The solution set = | 


+ n) is given by the 


1- The parabola intersects  2- The parabola touches 
the x-axis at two points. the x-axis atone point. 


» 
“eo (Mm,o * 
3 0 0 
» y 


There are two solutions for the There is a unique solution for 
equation in R , the eqution in f , 
The solution set = {1, M} The solution set = {I} 


Check your understanding 


(® Solving problems: If the sum of consecutive integers (1 + 2 + 3 + 


relation S = 2 (1 + n) How many consecutive integers starting from the number 1 such that 


2016-2017 


their sum equals 136 are there? 
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» Concept of the imaginay 
number. 

» meger power of i 

» Concept of the comples 
number. 

» Equality of mme complet 
numbers. 


» Operations on the comolek 
numbers. 


Key - Terms 


» Imaginawy Number 
» complex Number 


Materials 


» Sdentihe cakulator 


We have studied different systems of numbers which are : set of natural 
numbers N, set of integers Z , set of rational numbers Q, and set of 
irrational numbers Q', finally the set of real numbers R. Any set of 
numbers is an extention to the set of numbers preceding it to solve new 
equations which have no solution in the preceding system, Look at the 
equation: 


= -1 „itis impossible to solve it in R, because there is no real number 
whose square equals "-1" satsifies the equation, thus we need to study 
a new set of numbers which is called the set of complex numbers. 

‘The figure opposite shows: the graph of 1 11 
the function y = 13+ 1 , from the graph we “ 

notice that the perabola does not intersect 
the x - axis. there is no real solution of the 
equation x + 1 =O in Rthis is necessary to 4 
think about a new set of numbers to solve 
this kind of equations. 


Imaginary numbers‏ ر 


The imaginary number "i" is defined as the number whose square 
equals (1)i .e [F=-1 and = Ixn =n i, when n € R* 


and the numbers in the form 2i,- 5i,/ 3 i are called the imaginary numbers 


F 
3 


So , we write ¥3 = Ti 
5 = J5i, 


and so on 


Grilical thinking If a, and b are two negative real numbers. Is it 


possible that /a /B =a ?explain your answer by giving a numerical 
example. 
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Integer powers of i 
The number i satisfies the laws of indices which we studied before , it is possible to express the 
different powers of the number i as follows: 


(2) Find each of the following in the simplest form: 
AM i ie 


© solution 
A) 


ix 


(CJ t= (iY x =1 x P= 


@ Try to sol 


(O Find each of the following in the simplest form: 
@* @rF @rs Mi @es O pea 


The complex number is the number which can be written in the form a + bi ( Complex number 
where a and b are real numbers. 3 


The following figure shows the set of numbers which form û part of the E 
system of the complex number. 


Complex Number 


Irrational numbers 


Natural numbers 


(Negative integers ) 


Positive integers counting’ 
numbers 
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If a and b are two real numbers , then the number z where z = a + b i ,is called a complex number, 
where a is called the real part of the complex number z and b i is the imaginary part of the complex 
number z. 


If b = 0 , then the number z = a is a pure real and if a = 0, then the number z = bi is a pure 


imaginary where b # 0 


©) Solve the equation 9+ + 125 = 61 


© solution 
The equation 9x2 + 125 = 61 
9x + 125-125 = 61 - 125 add (- 125) to both sides of the equation 


9 = - 64 simplify 
کے کے‎ Divide both sides by 9 

by taking the square root of both sides 
i Definition 


@ Try to solve 
@ solve each of the following equation: 
[A3 +27 =0 IB 5+245 =0 [€ 4x? + 100 = 75 


Equality of two complex numbers 


Two complex numbers are equal if and only if the two real parts are equal and the two imaginary 
parts are equal. 
if: a+b 


(@) Find the values of x and y which satisfy the equation: 2x - y + (x - 2y)i = 5 + i where x and 
yeR and i=-1 


+di then:a=e and b=d and vice versa. 


© solution 
By equalizing the two real parts and the two imaginary parts and 
2-y=5 , x-2y=1 
Solving the equations we get; x =3 , y=1 


@ Try te solve 


@D Find the values of x and y which satisfy each of the following equations: 
(A) @x + 1) + 4yi = 5-12 
(B) 2x- 3 + (3y + 1)i =7 + 10i 


Operations on complex numbers‏ ر 


It is possible to use the commutative, associative, and distributive properties to add or multiply 
complex numbers as shown in the following examples: 


(©) Find in the simplest form the result of each of the following: 
(A) (7-4) + (2+) 
(8B) (2 + 3i) (3-4) 
© solution 
[A The expression (7 — 4i) + (2 +i) 
= (7+2)+ (4+ Di Commutative and associative properties 


=9-3¡ Simplify 


[B The expression (2 + 3i) (3 — 4) 


=2 )3-41( + 31 )3-4( Distributive property 
=6 -8i +912 remove the parenthesis 
=6- 8i + 9i + 12 where? =-1 


= (6+ 12) + (-8 + 9)i = 18 +i Simplify 
@D Find in the simplest form the result of cach of the following: 

(A) (12-5) - (7-9 

(8 (4-34 + 3i) 

(€ (5 - 6i3 + 2i) 
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Conjugate Numbers 
The two numbers a + b i and a — b i are called conjugate numbers 
For example 4 — 3i and 4 + 3i are two conjugate numbers, where: 


1) (4 - 3) + (4 + 3i) = (4 - 31 (the result as a real number) 


2) (4 - 3) + (4 + 
Critical thinking: 


1s the sum of two conjugate numbers always a real number? explain. 


6- 9i? = 16 - 9(-1) = 25 (The result is a real number) 
= 8B (the result a real number) 


1s the product of two conjugate numbers always û real number? explain 


(©) Find the values of x and y which satisfy the equation: 


(2+ 02-0 


+= و 


By removing the parentheses 

multiply up and down by (3 - 4i) 

simplify 

apply the equality of two complex numbers 


@ Try to solve 
©) Find in the simplest form , the value of each of the following: 


(A) 4-6i 
El 


(® Electricity: Find the total electric current intensity passing through two resistances connected 
on parallel in a closed circuit, if the current intensity in the first resistance is 5 — 3i ampere 
and the second resistance is 2 + i ampere ( given that the total current intensity equals the 
sum of the two current intensities which passes the two resistances) 


© solution 

*.* The total electric current intensity = the sum of the two current intensities passing in the two 
resistances. 

+2( +)5-3( = ا 


= (6 +2)+ (3+ Di 
= 7-2i ampere 


olve 


@ Tryt 


(©) If the electric current intensity passes in two resistances connected on parallel in a closed 
cireuit equals 6 + 4 i ampere, and the current intensity passes in one of then equals _12_, then 
find the current intensity passing in the other resistance. ك‎ 


Check your understanding 


(® GriticaLthinking; Find in the simplest form (1- i)". 
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» How to determine the type of 
the two roots of the quadiatic 
equation 


Key - Terms 


» Root 
» Discriminant 


Materials 


» Sdentihe Calculator 


You have previously studied to solve the quadratic equation in one 
variable in R, and you have known that a quadratic equation has two 


roots or a unique repeated solution, or there is no solution. Is it possible 
to find the number of roots (solutions ) of the quadratic equation in R 
it? 


E Discriminant 


The two roots of the quadratic equation a1? + bx + c = 0 where a # O 
and a, b,c € R 
are; b+ B= 3aC , -b-B- aC 

2a 2a 
and the two roots contain the expression Î b- 4ae . 
the expression b—4ac is called the discriminant of the quadratic equation 
and it is used to determine the type of the two roots of the equation. 


(O Determine the type of the two roots of each of the following 
equations: 


without solvil 


(A) 5ı + x-7 =0 -2+1=0 


(€) + 5-30 =0 
@ solution 


To determine the type of the two roots: 


@a=5,b=1,0=7 
the discriminant = b* - 4ac 
=1-4 x5 (7(1 
ıı the discriminant is positive, .. there are two real different roots. 
BJa=1.b=-2.,c=1 
the discriminant = b - 4ac 
=4-4 x1 x1 =0 
=: the discriminant equals zero, . the the two roots are real and equal. 


2016-2017 Student's book - 


@la=-1.b=5.c=-30 the discriminant = b - 4ac 
= 25 - 4 x×-1 ×-30 = 5 
= the discriminant is negative, +. there are two complex non real and conjugate roots. 
Notice that 
The type of th 
Diseriminant © type 0f fhe Sketch of the function related to the equation 
two roots 


a real repeated root 


b2 4ac =0 
two equal roots 


2 two real different 
e-0) > 0 5 j. 


two (Conjugate) 
b”— 4ac < 0 complex and 
non real roots a 


r 


O Determine the type of the two roots for each of the following equations : 
Al 6F = 19-15 ) 12-4 = و‎ 


Clr(-2)=5 [DÎ x(t + 5) = 2(- 7) 


(2) Prove that the two roots of the equation 2x? — 3 x + 2 = 0 are complex and not real, then use 
the general formula to find two roots roots. 


© solution 
4=2,b=-3and ce =2 
“7 the discriminant = b? — 4ac .. the discriminant = (- 37 —4 x2 x2 =9-16=-7 
“+ the diseriminant is negative .. there are two complex roots and not real 
The general formula: 2 
2 
(QETE E/T 
a*8 3 


EEA 
and 3-Li 


2016-2017 


Griticalthinking; If the discriminate is negative, is it necessary that the two roots of the quadratic 
equation in the set of complex numbers are conjugate numbers? Give an example to explain 


@ Try to solve 


@D Prove that the two roots of the equation 74*— 11x + 5 = 0 are complex, then use the general 
formula to find those two roots. 


(@) If the two roots of the equation 3 + 2(K — 1) x + 9 = 0 are equal, then find the real values of K 
and check your answer: 


cheek: when k = 4 
=0 the equation becomes: x" + 6x + 9 = O 
and it has two equal roots which are: -3, -3 
check when = -2 
the equation become: 6+9 =0 
and it has two equal roots which are: 3,3 


OD If the two roots of the equation *— 2kx + 7K = 6x + 9 = 0 are equal , then find the real values 
of K and then find the two roots. 


@ Check your understanding 
No af injuries for every 


The World Health Organization (WHO) | ¥ 10000 person 
made great efforts to raise awareness of the dangers 2005 945 

of liver disease epidemic (Hepatitis), In a study 
carried out in one of the countries of the 10000 
people in one of the past results were as shown in 
the table opposite. The equation y = -2.5? - 7.5 
+ 945 represents the number of infected, where i 2020 
represents the number of years after 2005. 


[A Calculate the number of infected in the two years 2014 and 2020 


2010 845 


[B Use the general formula to find the value of ı when y = 495 


C| When does the number of infected become zero? is this a reasonable expectation? 
Explain your answers 
(O Search using the international network (Internet) for the causes of the disease and how 


to prevent it and methods of treatment. 


We know that the two roots of the equation 44 — x + 3 =0 are ğ and ã. 


Sum of the two roots += 2 
Product of the two roots }»3= 
Is there a relation between the sum of the two roots of the equation 


and coefficients of its terms? 
Is there a relation between the product of the two roots of the equation 
and coefficients of its terms? 


Sum and product of two roots‏ ر 


The two roots of the quadratic equation ax + bx + ¢ = 0 are: 


1 +/ Bac , -b- ¥ BE, 
2a 2a 
let the first root be L and the other root be M then : 


L+M= Ê (Prove that) 


Qralexercise In the quadratic equation ax? + br + ¢ = 0 
find L + M and L M in each of the following cases: 


lAlifa (@ Ifa=e 


(OD Without solving the equation, find the sum and the product of the 
two roots of the equation: 2x? + 5x — 12 = 0 


(Prove that) LM= ے‎ 


1 [B) Ifb =a 


© solution 
a=2 ,b=5 ,e=-12 
Sum of the two roots 


product of lhe (wo roois = = 3È 
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» How to find the sum of the 
mo roots of a given quadratic 
equation. 

J» How to find the product of the 
wo roots. 

» finding a quadratic equation 


in tecms ef anather qusdratie 
equenon 


Key - Terms 


» Sum of Two Roots 
» Product of Two Roots 


» Sdentihe calculator 


Relation Between the Two Roots o 


@ Try te solve 


(® Without solving the equation , find the sum and the product of the two roots in each of 


the following equations : 8 
(A 22+ x-6=0 ®) 3 = 23x - 30 (cC) (2x - 3) (+2) =0 


(@) If the product of the two roots of the equation 2? - 3x + K = 0 equals 1, find the value of 
k, then solve the equation. 


© solution 
product of the two roots = = 
a=2,b=-3,e=2 


The general formula: 
= 3+4 9-16 „ 3F 7 
E SCOR FE 
aR: 


The solution set of the equation is 4 3 


@ Try to solve 

@ If the product of the two roots of the equation 31? + 10x 
then solve the equation. 

@ Ifthe sum of the two roots of the equation 24 + bx - 5 = Û is -Ã, find the value of b, then 
solve the equation 


(@ If + i) is one of the roots of the equation x*- 2 x + a = 0 where a € R, then find: 
[A] The other root B 


=0is 2. find the value of c, 


© solution 


a=1,b=-2,ce=a 
„“ 1+i isone of the two roots of the equation 
.’. the other root = 1 -i because the two roots are conjugate and their sum = 2 


Product of the rOOIS = a 
@O+i)d-D=a 
MIR1 aê 

a =2 


@ Try to solve 
O IF (2 + i) is one of the roots of the equation 1-4 x + b = 0. where b € R then find: 
(A the other root. B the value of b. 


ears Forming quadratic equation whose two roots are known 


Let Land M be the roots of the quadratic equation: af +bx+c=0,a* 0 
Dividing both sides of the equation by a: + ×+ 0 


a 


i. ×») (×+ 2 0 
= Land M are the two roots of the quadratic equation , L+ M=- Ê , LM = 
<. The quadratic equation whose roots are L and M is: 


4) Form the quadratic equation whose two roots are 4 and -3 . 


© solution 
Let the two roots of the equation be L and M 
““L+M=4+(-3)=1,LM =4(-3)=-12, 
“ The quadratic equation formula is: x — (L + M) x + LM =0 
.. The equation is: xx -12=0 


(©) Form the quadratic equation whose two roots are: 


-2+2i and _24 
i 24 


© solution 
Let the two roots be L and M 
4i 


L+M =2i-2i=0 


„ LM =2i*-2i=-4i =4 
`. The quadratic equation whose two roots are L and M is: 14 -(L+M)x+LM =0 
+4 =0 


(©) Form the quadratic equation in each of the following given its two roots are: 
® 3,5 B)-9i, 9i © + , 
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Relation Between the Two Roots of the Second 


Srltical thinking; the figure opposite represents a set of parabolas 111 7 
1 


of some quadratic function which each of them passes through the 


points (-2,0). (2,0). Ii ll 
Find the rule of each function ls 1 
Forming a quadratic equation from the roots of another LE 
equation 


e ا‎ 


=0.then 


(©) If Land M are the two roots of the equation 24 3x — 
form the quadratic equation whose roots are L? and MP. 


© solution 
The given equation: by substituting a =2. b 
L+M=- 3F =3, LM=-} 
The required equation by substituting 
L4 MP=(L+M J -2LM =(2)*— 


“LM? (LM) 14+ M? 


(L-M: 


L + MDF = LM 
(L +MY - ALM 


LM? 


By substituting in the formula of the quadratic equation: 


x — (sum of the two roots) x + product of the two roots = O 
2-12 x + =0 Multiply both sides of the equation by 4 


.'. The required quadratic equation is: 4 4 — 13 x +4 =0 


Try to solve 
© In the previous equation 22 — 34+ — 1 =0, form the quadratic equations whose each of its two 
roots are as follows: 


2 
E 


1 
7 


Check your understanding 


(O In each of the following, form the quadratic equation whose two roots are: 
@ $. 5/3.2 @ 3+ i,3-Fi 
(2) If Land M are the two roots of the equation x + 3x -5 = 0, then form the quadratic equation 
whose roots are L?, MP. 


i @ 
e (O L+4M,LM 


You have studied before the graphic representation of a linear and 
quadratic functions, and recognized the general figure of the curve of 
each function, can you investigate the sign of each of these functions? 
We mean by investigating the sign of the function to determine the 
values of the variable x (domain of x) at which the values of the 
function f are as follows: 


Positive, means >0 
negative, means <0 
equal to zero, means f =0 


ر 


First: Sign of the Constant Function 

Sign of the constant function f where f) = ¢ (e # 0) is the same as 
the sign of e Vx € R. 

and the following figure shows the sign of the function f. 


the function is positive Y x € R__ the function is negative V x € 


(O Determine the sign of cach of the following functions: 


[Al f0) =5 (B8) f00 = -7 
© solution 
MR“ f>o .“. Sign of the function is positive V x € & 
(BJ. f <0 .". Sign of the function is negative Y x € R 
Mathematics - First form secondary 2016-2017 
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¥ Investigate the sign of: 
censtant funcion = Linear 


neuen = quadratic functon. 


Key - Terms 


» Son ol a function 
» Constant functen 
» Linear Function 

» Quodrotie Function 


Materials 


» Sdentific Calculator 


@ Try te solve 


® Determine the sign of cach of the following functions: 
Af =-§ IBAND=F 


Second: Sign of the Linear Function 
the rule of the function fis) = bx +c .b* 0 , x 


£ when =0 
and the following figure shows the sign of the function f: 


2 


sign is oppsite to the sign of . is lhe same as the sign 
the coefficient of x (O) ofthe coefficient of x 


(@) Determine the sign of the function f where fl) = x — 2 and represent it graphically: 


@ solution 

The rule of the function: AN =x-2 
Drawing the graph of the function: 

when fU) then x=2 

when x = then AO) 
From the graph, we get: 

> The function is positive when x > 2 


> The function f= 0 when x = 2 


> The function is negative when x < 2 


@ Try to solve 


@ Determine the sign of the function A+) = - 2x — 4 and represent it graphically. 


Third: Sign of the Quadratic Function. 
To determine the sign of the quadratic function f, where f) = aa + bx + e 


We find the discriminant of lhe equation aa? + bx + e = 0 if: 


O meamye™ O wene‏ س ا 
ڪڪ 
L mM ۰‏ 


x |e 


(@) Represent graphically /. where J0) = 


© solution 


By factorizing the equation: x 2x — 3 = 0 
(x -3) (+1) =0 
tion are: -1, 3 


3 _ 2x3, then determine the sign of the function f. 


‘Then the two roots of the eqı 


m8 


From the graph , we get: اج ا‎ 
> f> 0 whenx eR- [-1,3] م‎ - 


> f<Owhenx e1]-1.3[ 


> f= O whenx € {- 1.3} 


© Represent graphically /. where f) = 1 — x + 6, then determine the sign of the function f. 


2016-2017 


Second: If: b*— 4ac < Û, then there are no real roots and the sign of the function fis the same as 
the sign of the coefficient of x, and the following figures show that. 


o 


H:a>O0 Ia<0 
f>OvVxeR f<OvYxeR 


(@) Represent graphically / where fx) = x" — 4x + 5, then determine the sign of the function f. 
© solution ت‎ 
the discriminant (b= 4 ac) = (-4) — 4 x1 x5 

=16-20=-4<0 5 
thus, the equation x*— 4x + 5 = 0 has no real roots 


Sign of the function is positive VY x € R 

(because the coefficient of 1 > 0) 

HF Try te save 

@ Represent graphically f. where fx) = — x — 2x — 4, then 
determine the sign of the function f. 7 


"Third: If: b*— 4a e =0, then there are two equal roots of the equation, let each of them equal L, and the sign 
of the function f is as follows: 
> the same as a when x # L > f=0whenx=L 


the following figures show that. 


If:a >0 If: a < 0 
f >OvV x ¢L. f <Oux 4L, 
f=0 when x= L f=0 when x=L 


(©) Represent graphically f where (x)= 41 —4x + 1 ,then determine ک‎ [ 
the sign of the function f. ٣ 
© solution 
The discriminant ()*— 4ac) = (-4) — 4 x4 x 1 ا‎ 
=16-16=0 
Thus, the equation 4x — 4x + 1 = 0 has two equal roots. 8 ا‎ 
By factorization: (2x - 1 = 0 2 
Put: 2x-1=0 then x =} 


J>Owhenx #} , f=0whenx=} 
Try to solve 


©) Represent graphically /, where f(%) = — 4 x* — 12x — 9, then determine the sign of the function f. 


@ Prove that: for all values of x € R, the two roots of the equation 22 - kx + k - 3 = 0 are real 
different. 
@ solution 
The discriminant (b*-4ac) = (k)* - 4r 2x (k - 3) = k? - 8k + 24 
‘The two roots of the equation are real different if the discriminant is positive. 
Investigate the sign of the expression y = k? - 8k + 24 
The discriminant of the equation k? - 8k + 24 = Û is: 
(8) - 4 x1 x24 = 64-96 = -32 <0 


Thus the equation k*- 8k +24 =0 has no real roots 

.. sign of the expression y =k? - 8k + 24 is positive V k € R(why)? 
Then the diseriminant of: 2 -kx+k-3=0 is positive v k € BR. 

.. The two roots of the equation 2-ke+k-3=0 are real different v k € R 


Check your understanding 


(O Determine the sign of each of the following functions: 
(A/D =2x-3 (BAN =4-x (Of =x -4 


Df ر‎ ED fU) = 4 + 4x + (FD f) = 3x - 2 +4 
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» Sling the quodeatic inequality 
in one variable, 


» Inequality 


Materials 


» Scientiîc calculator 


You have studied before the first degree inequality in one variable , and 
you have known that solving the inequality means, finding all values of 
the unknown which satisfy this inequality, and is written in the form of an 
interval. can you solve the second degree inequality in one variable? 

Notice that: 


x*-x-2 > Disa second degree inequality as shown in the figure opposite 
while fU) = ı2 x —2 
is the quadratic function related with this inequality. 


From the figure opposite, we get: 
>> The solution set of the inequality ٌ 
x -x-2 >OinR 3 
is J-o ,-1 [U]2 ,of[ 


> The solution set of the inequality 
x2 - x -2 < Oin Ris |-1,2[ : 2 


Solving the quadratic inequality in one variable‏ ر 


O Solve the inequality: # — 5x — 6 > O 


2016-2017 Student's book < 


© solution 
To solve the inequality, we do the following steps: 


Step (1): We write the quadratic function related to the inequality as follows: 
A) =2 - 5x -6 


Step (2): We study the sign of the function f where f(x) = + - 5x - 6, and represent it on the 
number line by putting A) = O 


2-5-6 =0 .. (%-6)( + 1) =0 
X=6 or x 
Positive Negative Positive 
EE el E 
> 
= 1 6 = 


Then the solution set of the inequality is: ]-e ~1[ U ]6 f 


J Try to solve 


(D Solve each of the following inequalities: 
(Ax? +2x-8 >0 (Bl? +x+12>0 


(@) Solve the inequality: 


x + 37 <10 - 30+ 3). 


© solution 
* “(+ 3(2 > 10 - 3) + 3( 
x + 6x +9 < 10-3-9 
ı7 + 9x +8 <0 
The equation related to the inequality is: 4 +9x+8=0 
By factorization into factors: (+8) + 1)=0 
The solution set of the equation is: {-8,-1} 


* The following number line shows the sign of the function f) = x + Ox + 8 


zero zaro 
sn) oe j negae | pose 


3 Taz n A0 9 8 7 6 


Then „ the solution set of the inequality is: [- 8,- 1] 
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J Try te solve 


@ Solve the following inequalities: 


IB (+37 + 3(+3)-10>0 


(2 Check your understanding 


(O What is the difference between the quadratic equation in one variable and the quadratic 
inequality in one variable? 


(@) What is the relation between investigating the sign of the quadratic function and solving the 
quadratic inequalities in one variable. 


@DiscoxeLthe error: Find the solution set of the inequality (x + 1< 4(2x — 1) 


Yousef's solution Nour's solution 
(x + 1) < 4(2 1) e 1) 4= 


£. + 1 <2(2x 1) taking the square E Aa 
root to both sides 


..-Ax +x +2 +1 <0 „15 - 18x +3 <0 
..-3% +3 <0 The equation related to the inequality is: 
The equation related to the inequality is: êx De = 1= 


3+3 =0 2 8 
the sohtlon sé Gj The solution set is {1, 
N s+ + 
1 2 * 
5 
* Investigating the sign of the %* Investigating the Sign of the 
function f where function f where 
f0) = -3x +3 OO = 15 2-18 +3 
We get: We get: 
The solution set of the inequality is ]1 , [ The solution set of the inequality is 


R-[, 1] 


4- Crilical thinking: 
Find solution set of the inequality: 


(¢ + 3) < 10 - 3 (+ 3) 


Unit summary 
O SNE RETEQUSGSR a+ bx + c= 0 where a. b,c € R.a #0 


Method 
Factorization into factors 
Completing the square 


Using the general formula 


Graphic representation 


The expression (b? — 4ac) is called the discriminant of the quadratic equation which shows 
the type of the two roots of the equation and its number of solutions as follows: 


* (b"-4ac) > 0 there are two real different roots. 
* b*-4ac =0 There is a real root . 
* b*-4ac <0 There are two complex and not real roots. 


(3) Eamplex umibers 
The complex number is that number which can be written in the form a + | i, where a and 
b are two real numbers, i is the imaginary part, the following table shows the positive 
integers power of i: 
E EI E 5 


i -1 8 1 


Equality of two complex numbers: if : a + b i= ¢ + di, then a = e, b = d 


Properties of operations: You can use the commutative , associative and distributive 
properties when adding or multiplying the complex numbers. When we add or subtract the 
complex numbers, we add the real parts together, and the imaginary parts together. 


"Two conjugate numbers: The two numbers a + bi and a = b i are called two conjugate 
numbers, where their sum is a real number and their product is also a real number. 
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IfLand M are ê two roots eT the TET equation, then the quadratic equation is in the 
following form: 

* (“-ID(&-M! 
# IfFL+M 


0 
a and Ma, then the equation is 4 (L + M) x + LM = Û 


Investigating the sign of the function: 
x Sign of the constant function f, where fr) = ¢ (¢ # 0) is the same as the sign of ¢ V x € R. 
* The rule of the linear function f where f) = bx + ¢ and b # O 
then x = --Ê when f) = 0, the following figure represents the sign of the function fi 


is opposite to the sign 
| ا‎ e 


* If: b*—4ac > 0, the sign of the function, f is determined according to the following figure: 


ie the same as ie the samr as 
the sien of the () ic opposite ta the the sien of ihe, 

F() | coericinntots? pegan coefticient of 
CE E 1 1 


* If: b?-4ac =0, then there are two equal real roots and let each of them be L. the sign of 
the function is the same as the sign of a when x # L and f(x) =0 when 3 = L 


# If: h? —4ac < 0, then there are no real roots and the sign of the function fis the same as 
the sign of the coefficient of x7. 


To solve the quadratic inequality, we follow the following steps: 


1- Write the quadratic function related to the inequality y = 00 in the general form. 


2- Study the sign of the function f related to the inequality and represent it on the number 
line. 


3- Determine the solution set of the inequality according to the intervals which satisfy it. 


Recognize and deduce the fact: ( Any two similar 
polygons can be divided int 


Recognize and prove the theorem ; ( the ratio 
between the areas of the surfaces of two similar 
polygons...) 

Recognize and deduce the well known problem : ( 
If the two lines containing the two chords in a circle 
are intersecting at a point then ... ) and vice versa 
and corollaries on it 


Chord 
Sean 

Tangent 

Oiameter 

commen nerral Tangent 
Common intemal Tangent 
Concentte Grclee 


Similarity Ratio 


By the end of the unit, the student should be able to: 


Revise what he / she has previously studied in 
preparatory stage on similarity, 
Recognize similarity of two polygons. 


Recognize and prove the theorem (if the length of 
the corresponding sides.) 


Recognize and prove the theorem : ( If the measure 
of an angle of a triangle ...) 


¢ and prove the theorem ; ( the ratio 
between the areas of the surfaces of two simil 
triangle ...). 


Similr Tiangles 
Proportion Corresponding Ses 
Menure of an Angle Congruent Angles 
Length Regular Polygon 
Area Quadrilateral 
Cross Product pentagon 

Eaveme Poctulste/Aniom 
Mean Permeter 


Similar Polygons Aiea of polygon 


Lessons ofthe Unit 


Lesson (2 = 1): Similarity of Polygons. 


Lesson (2 - 2): Similarity of Triangles. 


Lesson (2-3): The Relation Between 
the Area of two Similar 
Polygons. 


Lesson (2 - 4): Applications of Similarity 


in the circle. 


Computer = projector = graphic programs 
squared paper Measuring 
tools = Calculator 


E 


Smtariy of polygons 
7 
eat 1 


Similarity of triangles ) (Similarity of polygons | regular polygons 

9 E 

E‏ ج 
a). |‏ 

a 0 


Mirror 


Applications on similarity 
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( پ‎ Cae 


Brief History 


When construction on a piece of land, we need to 
do a sketch of the building. It is obvious that you 
can not do this sketeh on a piece of paper to be 
congruent to the piece of land but we have to work 
on a small image similar to the original building. 
It could be done by taking a suitable scale for this 
minimization and measurements of angles on the 
drawing. So that they equal to their corresponding 
angles in the original building. If you think about 
the shape shown at the top of the page, you will 
notice that the nature is full of forms containing 
patterns repeat themselves at various scales, such 
as the leaves of a tree, flower head of cauliflower. 
and meanders see coast, 


The notice of these repeated patterns led to the 
emergence of a new architecture for nearly 40 
years, interested in self- study of shapes and 
summary that repeated irregular. It has been called 
fatafeet architecture or fractal engineering and it 
will be studied in the next stages of education. 


the figure opposite shows 
the polygon ABCD, and its 
image A'B'C'D' by geometric 
transformation. e 


3 


(A) Compare the measures of 
corresponding angles: D ا‎ 
جم کے اک‎ 
EO, EE 2 EP A A 
What do you deduce? 


[B) Find the ratio of the lengths of the corresponding sides lengths 


AB CD D'A' 5 
J E Ber GD pA: What do you notice? 


When the polygons having the same shape and different in lengths of 
sides, then they are called similar polygons. 


Similar polygons 


‘Two polygons, having the same number of sides, are said to’ 
similar if their corresponding angles are congruent and 
the lengths of their corresponding sides are proportional. 
Notice that; 
1- In the figure shown in "think and discuss" we get: 

A Corresponding angles are congruent: 


B) Lengths of corresponding sides are proportional: 
e ع ے2 ے 82 ے‎ 
AB BC CD DA 
Thus, we can say that figure A'B'C'D' is similar to figure ABCD 
2- We use the symbol (~) to denote similarity of two polygons and 
write them according to the order of their corresponding vertices 
1o make it easy to write the proportion of corresponding sides. 


2 -1 


You will learn 


» Concept af similaty. 
» Similarity of polygons 
» drawing Scale. 


» Golden rectangle and golden 
aile. 


Key-terms 


» similar Folygons 
» Similar langle 

» Conespending Sides 
» Congruent Angles 

» Regular Polygon 

» Quaarlateral 

» Pentagon 

» Similarity Ratio 


Learning tools 


» Computer 
» eroecor 

» Gephic programs 
» Squred paper 

» ein اھا‎ 

» Collate 
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If polygon ABCD ~ polygon XYZL then: E 


EASZN, ZB ZNV ZOCOSZZ ZB ZL A € o 

AB BC co DA Asai 8 
B) $, = $ = $P = Pê = K (similarity ratio), K # 0 ا‎ 
¥ Zz 3 


The scale factor of similarity of polygon ABCD to polygon XYZL X 


equals K, and scale factor of similarity of polygon XYZL to ا‎ 
polygon ABCD equals 


چ 


(O In the figure opposite: polygon ABCD ~ polygon EFGH. 


ور 


A. Find the scale factor of similarity of 


polygon ABCD to polygon EFGH. o 
8B! Find the values of x and y. 
® Solution 
polygon ABCD ~ polygon EFGH __ B 
„ A8 _ BC _ CD _ DA - çimilarity rati 
then: Ê = Ê6 = EP = B® = similarity ratio, 
y+ 2 ے‎ BC 12ے 15 ے‎ 
6 FG x 8 
(A! Seale factor = 3Ê 
8 و=ڭېل , ص10=» » و‎ > y= 


Ê Try to solve 


(O Show which of the following pairs of polygons are similar. Write similar polygons in 


order of their corresponding vertices and determine the similarity ratio. 


A SS: IB) sem 
Lk 8 o A 
ع‎ 3 
ج 8 8 ك‎ 
ا2‎ 8 cC B8 Xx 
E ş Tz 8 
€ oi 
x 
2Y 
im F 
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Are all squares similar? Are all rhombuses similar? 


Are all rectangles similar? Are all parallelogrames similar? Explain your answer. 


1- For two polygons to be similar, the two conditions must 
be satisfied simultaneously, and the fulfilment of one of 
them only is not sufficient. 


Iftwo polygons are congruent, then they are similar (polygon 
M, ~ polygon M,) and the scale factor is then equal 1, and 
Iwo simialr polygons need not be congruent (polygon M, # 
polygon M,) as in the figure opposite. 


polygon m, ~ polygon m, 


3- If each one of two polygons is similar to a third 


polygon, then the two polygons are similar 
If polygon M, ~ polygon M,, 
polygon M, ~ polygon M, 


then: polygon M, ~ polygon M, 


4- Any two regular polygons having the same 
iii Ê sîdëê arê iê WEy? 0 


e 


(2) In the figure opposite: A ABC ~ A DEF, E 8 
DE =8cem , EF=9cm , FD = 10cm . 
if the perimeter of A ABC = 81cm. 3 # 
Find the side lengths of A ABC. 
Do 
© solution e 8 


*.' A ABC ~ A DEF 
„ AB _ BC _ CA _ AB + BC+ CA _ perimeter of A ABC 


"DE 7 EF FD * AE+EF+FD perimeter of A DEF 


and: A BÛ _ SA _ 81 
and: 8 9 10 27 


“AB =8 «j= 24cm , BC=9x3=27 , CA=10»3=30cm 


(Proporites of proportion) 


perimeter of M, 
perimeter of M, 


1f polygon M, ~ polygon M,, then Similarity ratio (scale factor) 
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@ Try te solve و‎ 
D. a 
3 و‎ 

@ In the figure opposite: 

polygon ABCD ~ polygon XYZL 

A Calculate m (Z XLZ), length of A 

CL 
ي‎ 3 ۷ 


B If the perimeter of polygon ABCD = 19.5cm 
find the perimeter of polygon XYZL. 


@) ABCD is a rectangle in which AB = Sem and BC = 8cm. Find the dimensions of another 


rectangle similar to it, if: 


A Scale factor = 1.4 [B) Scale factor = 0.6 
@ solution 

let the rectangle XYZL ~ the rectangle ABCD ا‎ ۴ 

then: . 

XY YZ 2L Lx 

3E = BC” 5D = DA” Scale factor 

A When the Scale factor = 1.4 ê B 
XY Y2 z 
gg =4 


.'.XY = 7em and YZ = 84cm 


Notice that the rectangle XYZL is an enlargement of the rectangle ABCD 


B When the scale factor = 0,6 


..XY = 3cm and YZ=4.8cm 


Notice that the rectangle XYZL is a shrinking of the rectangle ABCD 
Similarity ratio of two polygons 


et K be the similarity ratio of polygon M, to polygon M, 


I: K>I then polygon M, is an enlargement of polygon M, 
0<K<1 then polygon M, is a shrinking of polygon M, 
K=1 then polygon M, is congruent to polygon M, 


In general: you can use the similarity ratio in calculation of the dimensions of 
similar figures. 


(® In the figure opposite: 
polygon M, ~ polygon M, and polygon M, ~ polygon M,. 


[AJ Find the similarity ratio of polygon M, to polygon 
M,, and the similarity ratio of polygon M, to 
polygon M,. 


J 1s polygon M, ~ polygon M,? Why? if polygon 
M, ~ polygon M,, then find the similarity ratio. 


© solution 


[A Similarity ratio of polygon M, to polygon M, = Ê = 


6 
ے2 
= 


Similarity ratio of polygon M, to polygon M, = 


.' polygon M, ~ polygon M, and polygon M, ~ polygon M, 
.". polygon M, ~ polygon M, 


and the similarity ratio of polygon M, to polygon M, 


© Try to solve 
@ A rectangular photo whose dimensions are 1Ocm and 15cm. Find the dimensions and area 
of another similar photo to it, if the similarity ratio is 2.4. 


@From the lattice of the congruent 
triangles in the figure, find the similarity 
ratio and mention, Does it lead to (an 
enlargment - a shrinking or congruent) 
for each of the following? 


(A) ALMN ~ AACB 
(®) ALMN ~ AZXY 
(€) AADF ~ ALMN 
[DJ A EGA ~ ACBA 
(E) AXYZ ~ ABCA 


The Golden Ratio 

Displaying screens of computer and television have spread 
newly with sizes that, the ratio of its length to its width 
approaches from 16 : 9 instead of 4 : 3. These screens have 
received more acceptable for providing comfort during eye 
vision and thus approaching from the golden rectangle. 
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The golden rectangle: 
Itis a rectangle which can be divided into a square and another | 
rectangle similar to the original rectangle. Such that its length 

is smaller than double its width and the ratio of the length of 

the golden rectangle to its width is called the golden ratio. 


To find the golden ratio, we consider that the length of the golden rectangle ABCD is (x) and 
its width is (1) unit of length and draw the square AFED, then: 
rectangle ABCD ~ rectangle EFBC 


A8 
EF 


FB 
ر‎ 5-1 =0 

by solving the quadratic cquation, we get: 
x= , x= 18 <0 refused 


= 1.68 
The golden ratio is 1.618 : 1 approximately. 
Some artists usedthe golden rectangle in theirart work, asthe 
famaus artistleonardo Davinci, (1452- 1519)his portrait «Monalisa» or«Giocanda» and Fibonacci 
(1170 - 1250) put the famous sequence of numbers: | . 1, 2, 3, 5. 8, 13 
whose first term is 1, its second term is 1, and any other term equals the sum of the preceeding 


terms of it. 
A! Complete the sequence to 10 terms with the same pattern. 
.. with the golden ratio. What do you notice? 


B compare the ratios f, 


©) [A Ifthe dimentsions of a rectangle are 7.42¢m and 12cm. Does the rectangle approach to 
the golden rectangle? 
BÎ What is the length of a golden rectangle whose width equals 5cm to the nearest 
centimetres? 
C What is the width of a golden rectangle whose length equals 194 cm to the nearest 
centimetres? 
D Are all golden rectangles similar? Explain. 


Check your understanding 


Life applications In the figure opposite: If 
the height of the man is 1.8m. Estimate the 
height of each of: (The tree - the utility pole 

the building - the car), then show how to 
check your estimati 
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You will learn م‎ 2 e 


Cases of inlay of tangles: 
pupaniss cf te papenakua, One of the kings 


drawn from the vertex of ihe Of pharaohs asked 


ا 
J height ar the‏ 
a‏ 5ک ole angle to the hypotenuse of the mathematician‏ 
ihe rfiht angled tangle THALES (600BC), lstok Y‏ 
ا 
shadow of %‏ 


height of the great 
pyramid, there were „ lengthofthe _, 

no equipmenls or pyramid's shadow 

machineries or a way to find the height of the pyramid directly. 
Thales fixed a vertical stick and start to measure the shadow of 
the stick and compare it with the length of the stick itself, until the 


یم 


Key-terms ©7, length of the shadow of the stick equals the real length of the stick. 
O He measured the length of the pyramid's shadow, it was equal to the 
esulate/aion height of the pyramid. 


If you are asked to measure the height of a flagpole using a stick and 
a measuring tape. Do you wait until the length of the stick's shadow 
equals to the length of the stick or can you measure the flagpole's 
height at any time in a sunny day? Explain you answer. 


OD 1 
1- Draw A ABC in which: m(Z A) = 50°. 
Leaming tools خ‎ m (ZB) = 70° and AB = 4cm 


0° 2- Draw A DEF in which: m(Z D) 
m (ZE) = 70°, DE = 5cm a = ۸ 


Conpner 
ie 3- Find by measuring to the nearest millimetre, the length of: 
وه‎ AC, BC, DF and EF 
Sauared paper 

ig AC _ BC _ AB 
iie 4- Use the calculator to find the ratios ŞE = EF * DE 
Measunng tools Are the ratios equal? What do you deduce about these two triangles? 
Cakulaer Compare the results you obtained with the results obtained by the 


other groups and write your comment. 
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AA simiarity postulate 
Iftwo angles of one triangle are congruent to their two corresponding 
angles of another triangle, then the two triangles are similar 


۴ 
In the figure opposite: c 
HEAS 2AD, BS 28 
then A ABC ~ A DEF 
E 0 A 


® Try to sol 
OD Show which of the following pairs of triangles are similar. Write the similar triangles in 
order of their corresponding vertices. 


a 2 E) 
A 
ا‎ ۴ 
۴ چ‎ 8 
x 1 
c 
A 
€ 
8 
چ‎ ۷ 


1- Any two equilateral triangles are similar as in (E ) 


2- Two isosceles triangles are similar if the measure of one of the two base angles in one of 
them is equal to the measure of one of the two base angles in the other as in F ). or if the 
measures of their vertex angles are equal. 


3- Two right triangles are similar if the measure of one of the two acute angles in one of 
them is equal to the measure of one of the two acute angles in the other as in B |). 


(D In the triangle ABC, D € AB and E e AC where DE //BC , 
BD = 1.2m , AE = 3em , AC= 4cm and DE = 4.2cm. 
[A Prove that A ADE ~ A ABC 


|B Find the length of: AD and BC 4 


© solution 


` DE // BC and AB” is a transversal to both of them. 
. £ ADE = Z ABC 
in the two triangles ADE, ABC 


." £ ADE = £ ABC (proved) cC 8B 
Z DAE = ZBAC (common angle) 
. A ADE~ A ABC (postulate) 


".' ADE ~ A ABC 


8 3 BC =4×42 
= 3AD+36 ع‎ 
AD = 36em BC = 5.6em 


@ Try te solve 


@D In each of the following figures, prove that: A ABC ~ A ADE, then find the value of x. 
A4 (B e 


E 0 D__AO+sem 


۸ EET 


If a line is drawn parallel to one side of a triangle and intersects the other 
two sides or the lines containing them, then the resulting triangle is similar 
to the original triangle. 
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8 A 


0 E 
a 
E 0 e e 
E < 6 £ 


If DE // BC and intersects AB and AĞ at D, and E respectively, as in the three previous figures: 
Then: A ADE ~ A ABC. 


(@) In the figure opposite: AEC is a triangle, D € AB, DÈ // BC 
and intersects AC at E, DF // AC and intersects BC at F. 
Prove that: A ADE ~ A DBF 

© Solution 


DE // BC .". A ADE ~ A ABC 0 
“ DF // AC .". A DBF ~ A ABC (2) 
from (1) and (2): A ADE ~ A DBF (Q.E.D) 
@ TY seve 


O In the figure opposite: ABC is a triangle, D € AB, DE // BC and intersects 


AC at E, AX is drawn to intersect DE and BC at X and Y respectively. 


A State three pairs of similar triangles. 


DX _ XE _ DE 


B 3 
prove that: 5% = ŞÊ = DE, 


into two triangles which are similar to each other and to the original triangle 


In the figure opposite: ABC is a right angled triangle at A, AD L BC 


n A DBA and A ABC 
m (Z ADB) = m (Z CAB) = 90° and Z B is a common angle. 


“. A DBA ~ A ABC (postulate) u 
Similarly A DAC ~ A ABC 2 


6 D 8 


^ If each one of two triangles is similar to a third triangle, then the two triangles are similar. 
“. A DBA ~ A DAC ~ A ABC 


(@) ABC is a right angled triangle at A, AD 1L BC. Prove that DA is a mean proportional to 
DB and DC. 


© solution 
Given: A ABC: m (Z A) = 90°, AD 1 BC. 
R.T.P: prove that (DA) = DB x DC. 
Proof: In A ABC 
“.m (ZA) =90°, AD 1 BC 
.. A DBA ~ A DAC (Corollary) 


2¢ = 2 ie. (DAY = DB «DC 


and 


@ In each of the following figures, Find the numerital value of x: 


Ai * (B) 
ح‌‎ Bem | ISem A 
(® In the figure opposite: ABC is a right angled triangle at A, ۴ 
AB 1L BE prove that: 
(A) (AB) = BC x BD 
B) (AC)? = CB ×CD 
© solution 2 
In A ABC: 
“ m (ZA) = 90°, AD 1 BO 
.“ m (ZA) = 90°, AD 1L BO ER 
£. AABD ~ A CBA (corollary) obtained in exmples 3, 
„A. Êk 4 are considederd 
` E8 ” BA + ABPFEBB NBD a proof of Euclid 
„A ACD ~ A BCA (eorêllary) theorem which 
. 40 _ 0D you studied in the 
4-2 „(ACY = CB x CD EE e 


Mathematics - First form secondary 2016-2017 


© Find the numerical values of x, y in the simplest form (lengths are measured in centimetres) 
cC 


A 4 Bi چ‎ 


Indirect measarement 
It is difficult in some cases to measure a distance or height directly, in this case, you can use 
similarity of triangle to find this measurement by an indirect way. 


in the folowing 


One of the ways, you can use the property of reflection of light in a mirror, as 
cxample. 


(©) Bhysics; yousef wanted to know the height 
of a tree. He put a mirror 6 metres from the 
base of the tree, then he moved back until he 
can see the top of the tree in the middle of the 
mirror. At this point, he moved a way from the 
mirror 1.2m and his eyes was at 1.5m from 
the ground. If his foot, mirror, and the base of 
the tree were on the same straight line. Find 
the height of the tree. Given that measure of 
incident angle = measure of reflected angle 


© solution 
Let the height of the tree be x metres and measure of the incident angle be 0" 


.". Measure of the reflected angle = 0° 
In the two triangles ABC and DEC 
m (Z B) =m (ZE) = 90" 


m (Z ACB) = m (Z DCE) = (90 - 0)° 
ا‎ AB _ BC 
.'. A ABC ~ A DEC , Ê = Ê 


, xX=7.5m 


i.e. the height of the tree equals 7.5 metres. 


@ Try te solve 


©) Find the distance x in each of the following cases: 
a َ 8 


ttt 


ES 1 metre 


@ 


sss Similarity theorem 
If the side lengths of two triangles are in proportion, then the two triangles are similar. 


Given: In AA ABC and DEF: Ağ = € A D 


DE EF FD 
R.t.p.: A ABC ~ A DEF 
Proof : take X € AB where AX = DE, 
Draw XY // BC and intersects AC at Y. 


“XY 1 BE 


.". A ABC ~ AAXY (Corollary (1)  F چ‎ 


„AB _ BC û CA 


Y YA 
(Construction) 


aS ( 


(giver) (2)‏ چ 


from (1), (2) we deduce that: XY = EF, YA = FD 

and A AXY = A DEF (SSS congrueney theorem) 
A DEF~ AAXY 

“A ABC ~ AAXY (Proved) 

.". A ABC ~ A DEF (Q-E.D.) 
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(©) In the figure opposite: B, Y and C are collinear. Prove that: Xx 
[Al AABC ~ A XBY 


8 
\B BÛ bisects Z ABX 
@ solution 5 
[A In the two triangles ABC and XBY. we get: 
AB _ 12_44 BC _ 18+6 _ 4 
XB 973 ° BY TB 3 e Tac A 


AC „18 

XY 
AC _ BC _ AB 8 8 و‎ ۴ 

„ € BC i.e. Corresponding sides are proportional 


.'. A ABC ~ A XBY 


*.* A ABC ~ A XBY .".m (Z ABC) = m (Z XBY) 
i.e.: BÊ bisects Z ABX 


(® In the figure opposite: A 0 © = {E} where AE 32 prove that AĞ // BS 
© solution 
و‎ 2 Properties of proportion) (1) چ‎ 
4 = 2 4 3 (Properties of proportion) (2) 
From (1), (2) we get: E = ŞE = 
i.e. A AEC ~ A BED 7 
.. m(Z ACE) = m(Z BDE) e A۸ 


They are corresponding w.r. to the transversal SE 


.. RE // BS 


A 
Ty sowe. 
@ ABCD is a quadrilateral, E € BD where: B 
AB _ CE BD _ EB 0 
DA 7 BO’ DA 7 BC Prove that: 
A. AD // BC 8) AB // CE o 


٠ ر‎ ETE 


SAS Similarity theorem 


If an angle of one triangle is congruent to an angle of another triangle and lengths 
of the sides including those angles are in proportion, then the two triangles are similar, 


A8 2 د‎ 
Proof: take X € AB where AX = DE a 
۴ 3 ¢ 
draw XY // BC 
cC B8 


(Corollary) » 


(construotion) 


(SAS congruency theorem) 
2 


Q.E.0 


R-t.p.: A ABC ~ A DEF 


and intersect AC at Y 


*." XY // BE 

AB: Ac 
AKAN 
„AB _ AC 
* BE EF 
AE _ AC 
° AX, EF 
.. AAXY = A DEF 


.". AABC ~ AAXY 


„ AX = DE 


(given) 


„AY = DF 


AAXY ~ A DEF 


from (1), (2) we get: A ABC ~ A DEF 


(©) ABC is a triangle AB = 8cm, AC = 10em, BC = 12cm, E € AB where AE = 2cm, D € BC 
where BD = 4cm. 
[A Prove that A BDE ~ A BAC and deduce the length of DE . 
(B8) Prove that figure ACDE is a cyclic quadrilateral. 
© solution 
*. AB = 8em, AE = 2cm .. BE = 6em 


In AA BDE, BAC .: 


(0 


2) e Sem D 4m B8 
from (1), (2) .'. A BDE ~ A BAC (theorem) 
i DE _1 
from similarity Ê = 
E = ZAC . DE=}x10=5cm 
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ÎB From similarity also / BDE = / BAC ..m(/ BDE) = m(/ BAC) 
„“ £ BDE is an exterior angle of the quadrilateral ACDE 


.'. the figure ACDE is a cyclic quadrilateral. 


Gwe. 


In each of the following figures, find the numerical value of the symbol used in measure. 


E 


(@) ABC is a triangle D € BE where (AC)* = CD x CB. Prove that: A ACD ~ A BCA 


olution 
In the two triangles ABC, DAC, ZC is a common angle (0 
(AC) = CE x CB 


. AC _ cD 
"E (2) 


from (1), (2) we get A ACD ~ A BCA (theorem) 
e E B6 
ا م‎ 


© ABC, DEF are two similar triangles, X is the midpoint of BC , Y is the midpoint of EF . 
Prove that: 


Al AABX ~ A DEY [B) AX « DE = AB x DY 


@ Cheek your understanding 


In each of the following figures, find the value of X. 


۷ 


ا 


ithe rekon aon u pe 
amater df iwe mil naygors On the squared paper, draw each of 


and similerity ratio (xcele feof) the two triangles ABC and XYC. 


4- Show why: 


A XYC ~ A ABC. Find the similarity ratio. 
2- Calculate the ratio of area of the triangle XYC to the area of the 


original triangle ABC 


Determine another point as D € AG, then draw DD’ // AB and 
intersects BE at D' to get the triangle DDC. Is A DDC ~ A XYC? 


Complete the following table: 


Ratio 
between 
their areas) 


1 
36-8 | 


Area of 
the second 
triangle 


36 


Area of 
the first 
triangle 


4 


5 similarity 


A XYC ~ A ABC 3 


A DDC ~ A ABC 
A XYC ~ A DDC 


5- What does it mean by the ratios you obtained comparing with the 
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ilar triangles: 


Ratio of the areas of the surfaces of two similar 
triangles equals the square of the ratio of the lengths 
of any two corresponding sides of the two triangles 


similarity ratio (scale factor)? 


First: Ratio of Areas of two si 


F۴ ۷ E 
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» The relation between areas 
of two similar polygons and 
similerty tatio. 


Key-terms 


s Perimeter 
nea 

» Area ol a Polygon 
» Corespending Sides 


Learning tools 


s Computer 
» Pojector 

» Gaphie progam 
» aiared paper 

» Calter 


Given: A ABC ~ A DEF 


nun: 48. (E) (¥) 


Proof: Draw AX 1 BC where 
DY 1L EF where DY N E 
A ABC ~ A DEF 
*. m(ZB) = m(ZE), ğ = BE A 0 
In the two triangles ABX, DEY: 
m(ZX) = m(ZY)= 90" , m(ZB) = m(ZE) 
.'. A ABX ~ A DEY (A A similarity postulate) 


کے ے 8 

DE BY e 
alê ABC) _ 38C*AX _ BC , AX 

aA DEM ferry FF PF 


By substituting from (1), (2), we get: 


020 42 « E = (4E) = (2E) = (#) 


QED. 


EF 


„ 3(4 A8C) B) AB _ AX 
eleh = )2) . = 


DY 


al4 ABC) _ $ )‏ ند 


° ala DEF) \DY, 


i.e. the ratio of the areas of the surfaces of two similar triangles equals the square of 
the ratio the lengths of any two corresponding alttitudes of the two triangles. 


o 
4 

1- IFA ABC ~ A DEF, L is the midpoint of BC, M is ۱ ۱ 

the midpoint of EF. | 1 

a4 ABC) _ (AL) 
ت‎ 
2 a(a DEF) (%) ۴ د‎ E 
ce ھ3‎ 
o 


Explain your answer, and write your deduction. 


2- IFAABC ~ A DEF, 

۸ ا س 
AN bisects Z A and intersects BC at N,‏ 
DZ bisects Z D and intersects EF at Z.‏ 
(ANY‏ 
?)$(= 


Explain your answer and write your deduction. 


e ت‎ ET 
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(0D In the figure opposite: ABC is a triangle D € AB 


where &® = 3, DE // BE and intersects AE at E. ٠ 
if the area of A ABC = 784cm”. find: 
(A) areaof A ADE. BÎ area of trapezium DBCE. 5 
© solution 
In AADC: °." DE // BC 
“.A ADE ~ A ABC (Corollary) 


(theorem) 


„, ھا‎ AE) _ (40): 
۶ A8, 


° a(A ABC) ` 


a(4 AD| 
وو 4ھ‎ 


area of trapezium DBCE = area of A ABC - area of A ADE 
.'. area of trapezium DBCE = 784 - 144 = 640em?” 


@ Try to solve 


OD In the figure opposi! 
BÊ bisects Z ABD. 


.'.a(A ADE) = 784 > Ê = 144em? 


a(A ABC) = 48 cm? 


Find: a(A EBD) 


(@) The ratio of the areas of two similar triangles equals 4 : 9. If the perimeter of the greater 
triangle equals 90cm, Find the perimeter of the smaller triangle. 


@ soluton 
Let A ABC ~ A DEF 
„a4 ABC) -(&)-4 £ 
` ' ala DEF) \DE 


3 
„ Perimeter of 4 ABC _ AB _ 2 
` Perimeter of A DEF DE 3 


.". Perimeter of A ABC = 60em 


BEE athêtuatits - Hêzî faim saiêniiy 


@ Try te solve 


5 arî a(4AB0) _3 
@D ABC and DEF are two similar triangles, ery = 4 


[A Ifthe perimeter of smaller triangle equals 45/ Fem. Find the perimeter of the greater 
triangle. 


[B If EF = 28cm, find the length of BC. 


(@) If every 1 cm on the map represents 10 kilometres. 
find the real area which the triangle ABC represents 
to the nearest square kilometre, 

If a(A ABC) = 6.4cm?. 

© solution 

Drawing scale = similarity ratio = چچ‎ 

area ol A ABC 


= square of similarity ratio 
real area ٩ 7 


4 ل(‎ 1 
real area ۱10*10 
the real area = 6.4 x 10 x 10 x 10% x 10° cm? 

= 640 km? 


@ Try to solve 


@ A On the map above, calculate the area of ADEF 
incm?, and use İt to estimate the real area which 
the triangle represents to the nearest km’, 


ÎB Use one of the maps of Egypt to calculate area 


of Sinai to the nearest 100 square kilometre. Compare your answer with the answer 
of your classmate. 


Second: The ratio between the areas of two similar polygons 


cC 
Work with your classmate to discuss how to divide two 


similar polygons into same number of triangles which 
each of them is similar to the corresponding one 3 


1- Draw similar polygons as in figure (1) and figure (2). 


2- In figure (1) draw AĞ. What do you notice? 
B' B 
we 1) 
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3- In figure (2) draw AÖ. What do you notice? Is there an explanation to that? 


Notice that In the two triangles A B'C', ABC 


m(/ AB'C) = m(/ B) Irom similarity polygons 

and B'G' // BC 2 
.. A AB'C' ~ A ABC (Corollary) 

similarly m (Z AE'D') = m(Z E) 

<". E'D' // ED and A AE'D' ~ A AED and so on: 


Eagt: Two similar polygon can be divided into the 
same number of triangles, each is similar to the 
corresponding one. 


Note: the fact mentioned above is valid regardless 
the number of the sides of the two similar polygons 
(have always the same number of sides). Any polygon 
of n sides can be divided into (n-2) triangles. 


Ratio of the areas of the surfaces of two similar polygons equals the square of] 
the ratio of the lengths of any two corresponding sides of the polygons 


Given: polygon ABCDE ~ polygon A'B'C'D'E' 


a (polygon ABCDE) 


AB)? 
R-t-P- aTpolygon ABTTTET = (#&) 


proof: from A, A' draw AG, AD, AC", AD" 
‘. polygon ABCDE ~ polygon A'B'C'D'E' 


". they are divided into the same number of triangles, each is similar to the corresponding 
one (fact), then: 
a(4A ABC) =2 a(4 ADE) =( 2) a(4 ACD) =( DE 1 
a(AAB'C) \BC/ ° aAADE) \CD'/ ° aAACD) \D'E' 
_ DE 


2 = (trom similar polygons) 


Mathematics - First form secondary 2016-2017 


a(A ABC) _ _a(A ACD) _ _a(A ADE) 
` alAA'BC) a(4A'CD)  a(4AD'E) 
From properties of proportion 


a(A ABC) + a(4 ACD) + a(4 ADE) 
a(4A A'B'C') + a(A A'C'D”) + a(4 A'D'E') 
a (polygon ABCDE) AB 


then: ( o.ED 
a (polygon A'B'C'D'E') 
to solve 
If polygon ABCD ~ polygon A'B'C'D', ÊÊ. = 3 , then write the value of each of 


the following: 
a (polygon ABCD) , _perimeter of polygon ABCD 
a (polygon A'B'C'D') perimeter of polygon A'B'C'D' 
If the two polygons ABCDE and A'B'C'D'E' are similar and the ratio of their areas 
equals 4 : 25 


Then write the value of each of: Ê  „ _Perimeter of polygon AB CDE _ 
AB' perimeter of polygon A'B'C'D'E' 


Ifthe ratio of the perimeters of two similar polygons equal! 
polygon equals 25cm’ .Find the area of the second polygon. 


1:4, and area of the first 


D Ifthe length of two corresponding sides in two similar polygons are 1 2cm and 16cm, 
and the area of the smaller polygon equals 135em? Then find the area of the greater 
polygon. 


ABCD and XYZL are two similar polygons and : m(Z A) = 40°, XY = FAB, CD = 16cm 
Calculate: first: m(Z X) 

Second: length of ZL 

third: a(polygon ABCD) : a (polygon X Y Z L) 


. polygon ABCD ~ polygon XYZL 


.". m(Z A) = m( ZX) then m(Z X) = 40° (first required) 


XY= 3 AB ا‎ 4 = 2 (from properties of proportion) 
From similar polygons. we get also Ê = $ 
polyg' . 8 XY ZL 
46 316 
= 38 hen ZL= m= 12em (second required) 
a(polygon ABCD): a (polygon XYZL) = (AB)? : (XYF 
= 16k? : Ok? 


= 16:9 (third required) 


(5) The ratio of the perimeters of two similar polygons equals 3 : 4, if the sum of their areas 
equals 225em? , then find the area of each of them. 


© solution 
‘.” The ratio of the perimeters of the two similar polygons = 3 : 4 
.*. The ratio of the lengths of any two corresponding sides of them = 3 : 4 
Let the area of the first polygon be 9x , 
and the area of the second polygon be 16x 
25 تو = × عا‎ =9 
.". area of the first polygon = 9 x 9 = 81em? 


.. 9x + 16x = 


.". area of the second polygon = 16 x 9 = 1440m? 


O Try fo solve 


® Agriculture: Two farms are in the form of similar polygons, the ratio of the lengths of 
two corresponding sides of them equals 5:3, if the difference between their areas equals 
32 feddans, then find the area of each farm. 


(®6) ABCD and XYZL are two similar polygons, the diagonals of the first are intersecting at 
M and the diagonals of the second are intersecting at N. 
prove that a(polygon ABCD) : a(polygon XYZL) = (MC) : (NZ) 


lution 
. polygon ABCD ~ polygon XYZL 
.".AABC ~AXYZ, 


ADBC~ALYZ (tae) 5 
..AMBC~ANYZ (why) o A 
then 8S „ MCE 0 
YZ NZ 
`. polygon ABCD ~ polygon XYZL ۷ 


.. a (polygon ABCD) -&( 
^` ° a (polygon XYZL) YZ z ¢ 


From (1) and (2) we deduce that: 
a (polygon ABCD) : a(polygon XYZL) = (MC)? : (NZY 
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@ Try to solve 

©) ABCD and XYZL are two similar polygons, if M is the midpoint of BG, and N is the 
midpoint of YZ, then prove that: 
a(polygon ABCD) : a(polygon XYZL) = (MD)? : (NL)* 


(® ABC is a right angled triangle at B, if AB. BC and AC are corresponding sides of three 
similar polygons X, Y and Z respectively, described on the sides of the triangle ABC. 
Prove that : a(polygon X) » a(polygon Y) = a(polygon Z) 


@ Solution 
*.* polygon X ~ polygon Z „, (polygon %) e 
a (polygon 2 ^° 
a (polygon Y) _ (BC) 
*. polygon Y ~ polygon Z رس ا با ت‎ 
polygon ¥ ~ polygon 2 (olygan 2] (ACF 


.„ 8 (polygon) , 2 (polygon ¥) _ (ABJ)®  (BC)® _ (AB) + (BC}F 
a (polygon Z2) a (polygon Z2) (ACF (AC) (AC) 
*." m(Z B) = 90° (ABY + (BC)? = (ACY 
a (polygon X) a (polygon Y) _ 
a (polygon Z) ` a (polygon Z) 


then a (polygon X) + a(polygon Y) = a(polygon Z) 


from (1), (2) we get 


Ê Try to solve 


® ABC is a right angled triangle at A, in which AB = 5cm, BC = 13 cm. where AB. BE 
and AG are three corresponding sides of three simlar polygons L, M, and N respectively, 
described on the sides of the triangle ABC from outside. 


If the area of polygon L equals 100em’, find the area of cach of polygons M and N. 


Check your understanding 


In the figure opposite : ABCD is a parallelogram 


E € AB where ê = 3, DÊ N CB = {F} 


3. 
(OD Prove that: A DCF ~ A EAD 
@) Find AAPEP 
(2 Find a ERD 
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You will learn م‎ zl e 


ıs ereben betwen wo inter 
secing hertin a ctde, Im each of the following figures, two similar triangles. Write the two 


s he reaton between wo se: triangles in order of their corresponding congruent angles, and deduce 
ants to the dicle em a palm the proportion of their corresponding sides. 


outside It. 
» he rebtion between the lenge 4 

af a tangent and the lengths 

of the two parts Of a secant to چ‎ 

ihe circle drawn from a point 2 4 

outside It. A 
QING IRO RENN. figure (1) figure (2) figure (3) 


and Ie opelications using s#imii- 
sin of pelygons na art. * In figure (1): Is there û relation between EA x EB and EC x ED? 


# In figure (2): Is there a relation between AE x AD and AC x AB? 


> In figure (3): Is there a relation between AD » AC and (AB) 7 

Key-terms o 
ن‎ 

© YelLknoun.problem 
» Cera If the two lines containing the two chords AB, CD of a circle are 
» secant intersecting at the point E, then EA x EB = EC x ED 
s Tngent 
 Diometer e 
» Common Exteral Tangent 
emen Raa gak 
» Carcentfic Circles D 


figure (1) figure (2) 


To deduce that: 
™ Draw AD and BC 
> In cach of the two figures, prove that the two triangles are similar: 


EA _ ED 5 ۴ 
then zg = “Eg .'. EA x EB = EC x ED 
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(D In the figure opposite: AB N CD = {E}, 
, EC = 9cm and ED = 4cm 
Find the length E 


© solution TE. 


..EC=4K , EB=3K whereK #0‏ و 


.“ AB N CD = {E} .'.EAx EB = EC xED (well known problem) 
then : 4K x 3K =9 x4 


r EA 
EF 


K =/3 . EB=3/3cm 


@ Try te solve 


O Find the value of x in each of the following figures (lengths are measured in centimetres) 


3» 
6 


(2) In the figure opposite: AB N C5 = {E}, AB = 5cm, 
CD = 9em, ED = 3cm. Find the length of BE 


lution 


let BE=xcm. 
a AB fi 6F ={B} 
.. EB x EA = ED x EC (well known problem) 
then: x (x + 5) =303+9) 
x2» 5x - 36 =0 
(x -4) (x +9) =0 
9 relused 


wim , 
.". the length of BE = 4cm 


@ Try to solve 
@D Find the value of x in each of the following figures(lengths are measured in centimetres) 


® ^ @ 


Corollary (1): If E is a point outside a circle, EA is a tangent to the circle at A, EĞ 


intersects the circle at D, C then (EA)? = ED x EC. 


In the figure opposite: EA is a tangent to the circle 
EC intersects the circle at D, C 
.“. (EA) = ED x EC 


a ١ 
(®) In the figure opposite: EA is a tangent to the circle, 


EA intersects the circle at D and C respectively. 
where ED = 4cm, CD = 5cm, find the length of EA 


© solution 
‘. EÃ is tangent, EĞ is a a secant 
.".(EAY = ED x EC (Gorollary) 
(EAJY = 4(4 + 5) = 36 
.". EA = 6cm 


Û Try to solve 


@D In each of the following figures EA , is a tangent to the circle. 
of x, y and z (lengths are measured in centimetres) 


ind the numerical values 
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Ganyerse of the well known problem 


If the two lines containing the two segments AB and C5 intersect at a point E (A, B, C, D, 
and E are distinct points) 
and EA x EB = EC x ED then: the points A, B, C and D lie on a circle. 


Notice.that: 

EA x EB = EC x ED 
EA _ ED 

hen A ® 

en gê "E 


> Is A EAD ~ A ECB? Why? 
> Is m (ZA) = m (ZC)? Why? 
> Do the points A, D, B and C lie on û circle? Explain your answer. 


(@ ABC is a triangle in which AB = 15cm, AC = 12cm. D € AB where A D = 4cm, E € AC 
where AC = Sem. 
Prove that the figure DBCE is û cyclic quadrilateral. 


© solution 
“AD xAB =4 x15 = 60. 
AE x AC = 5 x 12 = 60 
.“.AD x» AB = AE «AC / 
°. BÊ N CE = {A}, AD » AB = AE » AC چ‎ 
.“. the points D, B, C and E lie on a circle  (corverse of the well known problem) 
then the figure DBCE is a cyclic quadrilateral 


® Try to solve 
@ In which of the following figures, the points A, B, C and D lie on a circle? Explain your 
answer. 


If(EAY = EB x EC 
then EA is a tangent segment to the circle 
which passes through the points A, B and C, 
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(©) ABC is a triangle in which AB = 8cm, AC = 4cm, D é AĞ, D € AC where CD = 12cm. 
prove that AB touches the circle which passes through the points B, C, and D 


© sotuton 
"AC xAD =4 (4 + 12) = 64, 
(AB) = (8) = 64 
(AB) = AC xAD 


.". AB touches the circle which passes through the points 
B, C, and D at the point B. 


O Try to 
©) In which of the following figures is AB a tangent segment to the circle which passes 
ıhrough the points B, C, and D? 


(AR A 8 By € XX 
ر‎ 
۹ 
e e 5 
8 
8 Gem A4 
o 
©) Life_ applications: Geology In one of the 
coastal areas, there is a ground layer in the form 
of a natural are. The geologists found that, it is 
an are of a circle, as in the figure opposite. Find Semî 
the length of the radius of the circle's arc. 
® tion 
let the length of the radius of the circle's arc be r metres cC 
AB and CD are two intersecting chords at E 2 کک ا‎ 
,“. EA x EB = EC x ED 8 A 
27x 27 = 9 ×» Or-9( 
2r-9=81 
= 45 
i.e. the length of the radius of the circle's arc equals 45 metres. D 
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Space; Apollo space craft 8 is the fiı 'e craft carried a Line o1 Moon horizoe 
Goan line of aig a 
man to the moon's orbit. If the line of sight from Apollo 8 to ‘oll ¥ 


the moon horiz« 


n is a tangent, and the space craft was flying 
in a circular orbit at a height 180 km from surface of the 
moon. Calculate the distance from the craft to the horizon Apollos 


of the moon given that the length of the radius of the moon 
is 1740 km approximately. 


@ solution 
Itis possible to model the problem in the form of a circle 
of centre M Where AB represents the line of sight from 
Apollo 8 to the Moon horizon then AB is the distance 
from the craft to the moon horizon : 


Apollo ¥ 


AC = 180km (height of craft about the moon surtace) 
CD = 2x 1740 = 3480 km (length of diameter of the moon) 
AD = 3480 + 180 = 3660km 


then: (A B)* = A C x A D (tangent and parts of the secant) 
= 180 + 3660 = 65800 
AB > 812km 


i.e. the distance from the craft to the moon horizon equals approximately 812 km. 


@ Try te solve 
Baad Engineerina: paving the circular tunnels to 


itate the movement of vehicles and avoid traffic 


What is the length of the radius of the circle's tunnel 
shown in the figure opposite, if the height of the arc above the middle of the tunnel equals 
4 metres . 


Check your understanding 


ladustry; A ladder of length 4metres rests on a 
horizontal rough ground, and with the other end on a 
hemispheric tank, as in the figure opposite, If the lower 
end of the ladder is 2m fpr from the base of the tank. 
Find the length of the radius of the sphere's tank. 


Transformation 

the graphic programs in the computer to enlarge or to shrink some photos in a 
required size to put it in a suitable place. 
the figure opposite shows ABCD and its image A'B'C' 


by a transformation. 

1- Compare between measures of corresponding angles: 
ZA: ZA! ZB, ZB' 
ZC. ZC £ D. £D' What do you deduce? 


2- Find the ratio of the lengths of the corresponding sides 
AB BC CD DA 
AB' ° BC' ' C' D'A' 
3- 1s polygon ABCD ~ polygon A'B'C'D'? 


what do you notice 


0 
You have known that each of the geometric transformation (reflection- translation- rotation) 
is an isometry because the Figure and its image are congruent, then corresponding angle are 
congruent and corresponding sides are congruent. 


The previous figure shows another geometric transformation, then corresponding angles 
are congruent and corresponding sides are proportional and it is known as the homothetic 
transformation. 


Homothetic transformation 
let "O" be a fixed point in the plane, K e R” 


The homothetic transformation (O, K) : its centre is O and its factor is "K", itis 
a geometric transformation maps every point "A" in the plane to another point 


"A" in the same plane, where | Tm 


IKI=K, K>0 
OA' 


IKI x» OA IKIl=-K, K<0 
and we denoted it by the symbol 


H (A) (A) and is read as: A' is the image of 


(o, k) 
A by the homothetic transformation whose centre o, and factor k. 
Important note: 
(D let the two points O and A be in the plane and ÖA is drawn then: 
K>I 0<K<1 K<0 
A A A 
A 4 8 
o o 8 
A'€ OA , A'# OA A'€ OA A'e AO , A'# AO 
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> If: „1, ® = (A), Determine the position > B') Determine the position 


02) 
of point A' of point B' 
H (A (A, 1 (B = (B" 
® ی ی‎ 
is the image of AB In A OA'B', A OAB 


K „. ZBisacommon angle 


A OA'B' ~ A OAB 
From this, we deduce that: 


first: Ê _ OA _ O _ « second: AB’ // AB 


AB OA OB 
@) Homotheltic transformation preserves 
A ratio of distances. |B collinearity and betweenness. 


€ measures of angles. ID Parallelism. 


The following figures show, when the homothetic transformation is an enlargement or 
shrinking by a-homothetic transformation with centre is the point O 


A48 _K- De®. 
E AB 7K 


۴ 


The figure A'B'C'D' is an enlargement to The triangle A' B' C' is a shrinking to the 
the figure ABCD with a factor k = 2 then: triangle A B C with a factor k = j then: 


A'B' = 2AB , B'C' =2BC A'B'=}AB . Be 
then 
C'D'=2CD , D'A' =2DA CA'= ac 


€ In the figure opposite K = - } < 0 
then A' € AÖ,A' € AO , 
B'é BÖ, B' é BO 
C'é 6Ö,C' # 6O 
where A'B' = lI AB = } AB 


(@) From the lattice of the congruent triangles in the 
figure opposite discover the centre and the factor 
of the homothetic transformation which makes: 
(A) A ABC is the image of A ADE 
8B) A MZL is the image of A AED 
(C} A AXY is the image of A ABC 
[D! A MZL is the image of A AYX 
IEÎ A AED is the image of A AYX 


2 


(5) ABCD is a rectangle, its dimensions are 2 and 3 
unit of length. 

A) Find the dimensions of A'B'C'D' which is the image of the 

rectangle ABCD by a homothetic transformation whose 

factor is k. e 5 e 


(BÎ calculate the ratio &Cetangle A B' C' DJ What do you notice? 


` arectangle AB CD) 
you may notice that : Area of the image of the figure by homothetic transformation whose 
factor is K equals K? « area of the original figure . 
If area of a polygon is 245em”. then find the factor of the homothetic transformation which 
makes the area of the image of the polygon equals: 
(A) 980em? B) Sem? €) 180em? 


make.by.youLself Pantograph 
Tools: 4 graduated rulers- Drill - screws axial - pen - sharp 
pointed 
Steps: 1- Drill the rulers at their graduation and fix the screws 
axial, the sharp pointed and the pen as in the figure. 
2- make A8 = K فا‎ 
3- Move the end D on the object, it draws the end ê 
E its image by the homothetic transformation with 
factor K. mage: 
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Unit summary 


Two Similar Polygons 
Two polygons having the same number of sides are said to be similar if the corresponding 
angles are congruent and the lengths of their corresponding sides are proportional . 


Similarity Ratio ( Scale factor) 
If polygon A' B' C' D' ~ polygon A B C D, then k is the scale factor of polygon A' B' C' D' to 
polygon A B C D where 


AB' ے‎ BC' GD AD! 
AB BG co AD Kı EEO 


The ratio of perimeters of two similar polygons equals the scale factor of its similarity. 


Golden Rectangle 
A rectangle can be divided into û square and another rectangle similar to it such that its length 
is smaller than double its width. 


Golden Ratio 
The ratio of the length of the golden rectangle to its width equals approximately 1.618 : 1 


Axiom: Issue or mathematical statement recognized by its validity without proof and deduced 
from it facts relating to the system. for example: If two angles of one triangle are congruent 
to two angles of another triangle, then the triangles are similar». 


Corollary (1): If a line is drawn parallel to one side of a triangle and intersects the other two 
sides or the lines containing them, then the resulting triangle is similar to the original triangle, 


Corollary (2): In any right triangle, the altitude to the hypotenuse separates the triangle into 
two triangles which are similar to each other and to the original triangle 


‘Theorem 1: sss Similarity theorem If the sides of two triangles are in proportion, then the 
two triangles are similar. 


‘Theorem 2: SAS Similarity theorem If an angle of one triangle is congruent to an angle of 
des including th 


se angles are in proportion, then the triangles are 


another triangle and the s 
similar 
The relation between the areas of two similar polygons 


‘Theorem 3: the ratio of the areas of the surfaces of two similar triangles equals the square of 
the ratio of the lengths of any two corresponding sides of the two triangles, 


Faet: Two similar polygon can be divided into the same number of triangles, each is similar 
to the corresponding one. 


"Theorem 4: The ratio of the areas of the surfaces of two similar polygons equals the square of 
the ratio of the lengths of any two corresponding sides of the polygons 
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by the end of the unit, the student should be able to: 


the interior (or exterior) angle of a triangle at any 
vertex divides the opposite base, 

Find the power of a point wır. to a circle ( secants 
and tangents). 

Deduce ihe measures of angles resulting from the 
intersection of chords and the tangents in a circle . 
Solve applications about finding the length of each 
of the interior and the exterior bisectors . 


Exterior Bisector 
Perpendicular 


i 


5 


if a line is drawn 
parallel to one side of a triangle and intersects the 
other two sides , then it divides them into segments 


Recognize and prove the theorem 


whose lengths are proportional" 
Recognize and prove TALIS general theorem" 


Given several coplanar parallel 
transversals..." 


lines and two 


Recognize and prove the theorem” the bisector of 


Median 
‘Transversal 
Bisector 

# Interior Bisector 


Ratio 
Proportion 
Parallel 
Midpoint 


ESS 


Peace Bridge ( Suez Canal) 


Y Lessons ofthe Unit 


Lesson (3 - 1): Parallel Lines and 
Proportional Parts. 
Lesson (3 - 2): Angle Biseetors and 
Proportional Parts. 
Lesson (3 - 3): Applications of 
Proportionality in the 
Circle. 


YY vet 


Geometric instruments for drawing and 
measurements - Computer - Graphic 
programs - datashow - squared paper - 
thread - scissors 


Brlef History 


Mathematicians is an intellectual activity full 
of fun and makes the mind open and clear, and 
contributes to solving many problems and life 
challenges through representing or modeling it by 


Proportionality theorems 
ina 
aaraightlne lep: 


rill te 
another side of a triangle 


relations in languge of mathematics and their symbols 
to be solved, then returned to the physical assets. 


Ancient Eqyptions realized so , they set up 
temples and pyramids as straight lines, some are 
parallel and the other are transversals to them 
and also plowed farmland in parallel straight lines, 
Greeks- has taken Geometry from ancient Egyptians, 
Euelid (300 BC) put geometric integrated system, 
was known as Euclidean Geometry depend on Five 
Axioms, the important one is parallelism Axiom 
which is * From a point does not belong to a straight 
line, it is possible to draw only a straight line passes 
through this point and parallel to the given line" 

"The Euclidean Geometry dealing with plane figures 
(triangles - polygons-circles ) and three dimensions 
figures, they also have practical applications in 
various fields including construction of roads, urban 
planning and preparation of maps, which rely on 
parallel lines and transversals to them according to 
the real length and drawing length (scale drawing). 


Interior and exterior 
bisectors ol anangle 
ot atianole 


Tifeana sdentiîc 
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You will learn 


» Properties of the staight ine 


whieh is paralel to any oe of 1 Draw the triangle A B C, determine the point D € AB 


then draw ÖÊ // BG and intersects AC at E. 
2- Find by measuring the length of each of: 
AD, DB, AE and EC 
io AD AE 
3- Calculate each of the ratio û8, AE ce 8 
and compare between them , what do you notice? 


a tangle. 


» Ue prepertien in calculation of 
lengths and in prove relations to 
ine segments resuling fem the 
ıranevercals af parallal lines. 

» Modelling and solving lite 


problems Including parallel lines 


If the location of DÊ has been changed preserving parallelism to 
BC. 
AD 


Is the relation between 4® and AE changed? What do you 
deduce? 


DE 


intersects the other two sides, then it divides them 
into segments whose lengths are proportional. 


then: = — (0 


o 
@ 


“Dé AB ,E€ AC 

5 .".AB = AD + DB ,AC = AE + EC 2 

a from (1) and (2) we get: 
AD + DB _ AE+EC 


from the properties of proportion, we get: 3 = ج‎ (Q.E.D) 


and heir trancverale 


Materials 


s Geometie Instmuments 
» Computer 

» Gaphie progam 

» Data show 
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AD _ AE „ AD+DB _ AE+EC 
DB EC a SE 


(D In the figure opposite: XY // BC. A X = 16cm, BX = 12cm. 
Al IFAY = 24cm, Find YC. 
B_ IfCY =21lcm, find AC. 


¢ 8 
٭ë‎ AX AA 
e ‘XB YC 
and: 1Ê = 2Z a BERE He 
and: 1 = .. YC = 1228 = 8em. 
B) *. XY // BC 


4C 


5 EEE 
3 “MAC= 12 = 49cm. 


and: ZÊ 
an: نگ‎ 
® Try to ve 
OD In each of the following figures : DE / BE. Find the numerical value of x (lengths are 
measured in centimetres) 
3 A 


If a straight line is drawn outside the triangle A B C parallel to one side ol 
he triangle, say BC intersecting AB and A at D and E, respectively as 


shown in the figures , then : AE = AE 


and from the properties of the proportion we can deduce that: 


AD _ AE AD _ AE 2 3 
AB AC °’ DB CE 
A 
ا‎ 
8 #É 


D 


(2) In the figure opposite: CE N BD = {A}, X € AD 
Y € AE where XY // BC // DE. 
If AB = 6em, AC = Sem, AE = 12cm, EY = 4cm. 
Find the length of each of AE and DX. 

© solution 
*. ED // BC 
„ AD _ AE 
AB AC 
In A AED: 
“. XY // ED 


® In the figure opposite: DE // AC . AE N CD = {B} 


C 
(A) If: AB = 8cm, BC = 9cm, BE = 12cm. 

Find the length of BD. 
BI If: AB = 6cm, BE = 9em, CD = 18cm. D x 


Find the length of BC. 


If a line intersects two sides of a triangle and divides them into segments 


hose lengths are proportional, then it is parallel to the third side of the 
triangle. 


4 ۴ D E 
۸ 
E 0b 
e B 
َ B8 Ê D B 


In the previous three figures: ABC is a triangle, DÊ intersects A at D and ÃĞ at E, 


AD _ AE خا کد‎ 
pp 7 gç hen DE // BC 


Logicalthinking; Is A ADE ~ A ABC? Why? - Is Z ADE = Z B? Explain your answer. 


Write a proof for the converse of the theorem 
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(® In the figure opposite: ABC is a right angled triangle at A 


[A] Prove that: DE // BC. Find the length of BC. 


© solution 
(A °. the trinagle ADE is a right angled ıriangle at A 
.“.AD = /25-16 = 3cm (Pythagorian theorem) 
. A 3 
DE 7 E6873 
ےھ„‎ AE BES 
Ê = 4z then ED / BE. 


\B! °‘. A ADE ~ A ABC (why?) 5 


1ے 
then =;‏ 
BC 3‏ 


@ Try te solve 


® In each of the following figures, determine whether if DE // BE or not? 


BC = 15cm 


B wenD Hem 


(@ ABCD is a quadrilateral in which X € AB, Y € AC where XY // BC, 
draw YZ // CD and intersects AD at Z. Prove that XZ // DB 


@ solution 
In A ABC: iF 
°." XY // BC o "E (» 
In AADC: z ë 
Sus AZ _ AY 
. Y2 /l CD Zo YC (2) 2 
a ے کے‎ 8 
from (1) and (2) we deduce that: ê = oz 
In A ABD: 
AX _ AZ 
e XZ /! DB € 


& Try te solve 


@ ABCD is a quadrilateral, its diagonals intersect at M. draw MË// AD and intersects AB at 


E, draw MÊ// AD and intersects BC at F. prove that: EF // AC 5 5% 0 


Logicalthinkingj If E, F, X and Y are the mid-points of the sides AB 


5 and DA in the quadrilateral ABCD respectively. 
1s the figure EFXY a parallelogram?. 


Understand; What is the request? When the figure EFXY is a parallelogram? 


Plan form triangles , by drawing BD which divides the figure into two triangles. 


B 
E is the mid-point A — EY // DB 
۸ aطD‎ E وٍ|ٍ‎ 
is the mid-point A5 Û gy LBD ا‎ 
بو ج‎ EY 
[*F is the mid-point BE — FX // DB ٣ hetiye 
ACBD ا‎ EY = FX EFXY is a 
|» X is the mid-point DC Û FX = 3 BD parallelogram 
Solve; Write the suitable mathematical statements for proof and their justifications. 
A 
Yerifyi Search, Is EF // XY? explain your answer. 
Do 
©) In the figure opposite: ABC is a triangle, D € AC, 
DE // AB , DF // AE E Ff E 8 


Draw a chart which show how to prove that (CE) = CF x CB. 


(5) GES; to determine the location C, 
Surveyors measure and prepare the scheme opposite. 
Find the distance between the location C and the location A. 


© solution ec 
AB 1L BD. CD 1L BD .‘.AB // ED 


. ACN BD = {E} , AB// CD 


„EA _ EB 6 46 
"AG BD then ag = 35+ 105 


AC = 80180 = 200 metres. 
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&@ Try te solve 
Pollution Control; A team of pollution control 


determined the location of an oil spot on one of 
the beaches as in the figure opposite. Calclate the 
length of the oil spot. 


: 


You have noticed the possibility of using a parallel line to 

one of the sides of a triangle in many life applications. أ‎ 

The figure opposite shows a door of one of the plant nurseries 

made from wooden parallel pieces and other transversals to 

them. 

Is there a relation between the lengths of intercepted parts of 


these parallel pieces? 


Modeling 


To investigate the existence of a relation or not, make a model to the problem (make a 
mathematical model to the problem) as follows: 


1- Draw the lines L, // L, // L, // L,and M. M' are two transversals to them 
at A, B,C, D and A’, B', C', D' 
as in the figure opposite. 


2- Measure the lengths of line segments, and compare 
the following ratios: 
A BC CD A 
Ale ’' Be ' co ’ Ac 
What do you deduce? 


Talis' Theorem 


4 Given several coplanar parallel lines and two transversals, then the lengths 
of the corresponding segments on the transversals are proportional. 


Given: L, // L, // L, // L, and M, M' are two transversals to them 


R.t.p :AB : BC: CD = AB : BIC': CD’ 
Proof : Draw AF // M' , and intersects L, at E , and L, at F, 


BY // M' and intersects L, at X and L, at Y. 


‘. AA // EB , AEI/ AE 


.". AEB'A' is a paralleogram , then AE = A'B' 
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Similarly: EF = BIC , BX =B'C', XY=CD' 


In AACF: 

“+ BE // SF ., AB _ AE 

." BE // CF "EB ” EF 

then: ج‎ = 2 2 2 = 5 (exehange the means) (1) 


similarly ABDY: 
0ے‎ 22 e (exchange the means) (2) 
from (1) and (2) we get: 
AB _ BC _ cD 
AB BCG’ CD’ 
“.AB:BC:CD=AB:BICl:CD QED. 


@ Try to 
O Write the value of each of the following ratios, using the previous figure: 
@ د‎ AC fe) Bo (5) AP E) A8 
cD cB DA AB ` AB 


(©) In the figure opposite: AB // CD // EF // XY, 
AC = 28em, CE = 20cm, DF = 15cm, FY = 
Find the length of each of: BD and EX 

© solution 

AB // ED // EF / XY 


2 .'. BD =2lem , EX = 44cm. 


@ Try to solve 
In each of the following figures the red lines intersect parallel lines. Calculate the 
numerical values of x and y. (Lengths are measured in centimetres) 


ر 
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Special cases, 


1- If the two lines M „. M/ intersect at the point A 


wd. SN AB _ AB 

and: BB // C, then: ê = Agi 
0 AB _ AB 

and conversel. ا‎ 


then: B8’ / ŠĞ 


Talis's Special theorem 

2- If the lengths of the segments on the transversals are equal, 
then the lengths of the segments on any other transversal 
will be also equal. 
In the figure opposite L, // L, // L, // L, and M, M' are two 
transversals to them and AB = BC = CD then: A' C= C'D' 


In te figure opposite , find the numerical value of x and y 


© solution 
AB // ED // EF , BD = DF 
AC = CE 
then: 2x -3=Xx+2 ~x=5 
*“BD=DF,x=5  ~y+3=5+1 


©) In each of the following, find the numerical values of x, y. (lengths are measured in 
centimetres) 


a 


Yousef wanted to divide a strip of paper into 
3 equal parts in length, He placed it on a paper 
on his notebook, as in the figure opposite, and 
determined two points of division A and B. 

Is the division of Yousefs strip correct? Explain 
your answer. Use your geometric instruments to 
verify your answer. 


E a: 7 


(®) Industry: Fertilizer packages produced from one of 
the factories are transfered by sliding on a tube that 
is inclined and carried on to trucks to the centre of 
distributions as in the figure opposite. 

If D, E and F are the projections of the points A, B 
and C on the horizontal respectively, AB = 1.2m, 0 
DE = 80cm „ EF = 12m. Find the length of the tube lm î 
to the nearest metre . 


© solution 
*. D, E and F are projections to the points A, B and C on the horizontal .'. AD // BE // CF 


4C _ DE ; AC _ 12+08 


.' AD // BE // GF , A . DÊ are two transversals to them _.', f = DF ; A8 _ 1243 
.. € 2و۱ = 2ی2ا د‎ AC > 19 metres 


BKIG 
1 


LSE] 


A 
If AB = 180cm, EF = 2m 
AB:BC:CD=5:4:3 
Find the length of EY ,and CD 


1 
From the figure . find the value of in 


different methods, if possible. 
Did you get the same result ? 


Cheek yoı 


Problem.solving; A B is a ladder of length 4.1 metres rests 
by its upper end A on û vertical wall and with its lower end B 


on a horizontal rough ground, If the lower end is 90 cm apart 
from the wall. Calculate the distance which a man ascends 
on the ladder until it becomes at 2.4m high from the ground. 


24m 
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[ê oreo wort] You will learn 
ك‎ » Properties of bisedon ol angles 
1- Draw the triangle ABC, and draw AD to intersect BC at D. of triangles . 


ı* Use proporten to calculate 
the length of line segments 


2- Measure each of BD. CD, AB. AC. 


3- Calculate each of the two ratios Ê2, A resultina from bisecting an 
DE” AC a 
and compare between them. + Modelling and sehing hfe 
What do you deduce? problems ineluding bisectors of 
angles of begt 


4- Repeat the previous work many times 
Does your deduction verify? Express 
your deduction. 


٠ 0 


Bisector of an Angle of a Triangle 


The bisector of the interior or exterior angle of a 
gle at any vertex divides the opposite base 
of the triangle internally or externally into two 
parts the ratio of their lengths is equal to ratio of 
the lengths of the other two sides of the triangle. 


Fieue (A) Figure 
A 
E 

Materials 

B ce 
8 ا د‎ 

Given: ABC is a triangle, AÖ bisects Z BAC ning: 
(internally in figure A , externally in figure B). Capt a GN GE: 


» Data show. 


Rotp. 


Proof : Draw CE // AB and intersects BA at E. Follow the following 
chart and write the proof. 


e ات‎ EI 


es 2A ys Z15 22 ¬ 

LIs524 e224 

(alternate)‏ س ڪڪ 

E 7ê 4 
2ے‎ 
(corresponding) RS 
„ 8D _ AB E 
ف کے کک‎ 


(D ABC is a triangle in which A B = 8cm , AC = 6em , BC = 7em , A bisects Z BAC and 
intersects BC at D. Find the length of DB , DC 


© solution 
°. AB bisects Z BAC 


(Ineorem) 
“AB = 8cm, AC = 6em .. 


*.' BC = BD + DC = 7cm 
3BD = 28 - 4 BD 
7BD = 28 ..BD = 4cm , CD =3cm 


Try te solve 


€D In each of the following figures. find the numerical value of x (lengths are measured in 
centimetres) 


3 2 


5 


(@) ABC is a triangle, Draw DB bisects ZB , intersects AC at D, where AD = 14cm, 


DC = 18em. If the perimeter of A ABC equals SOcm, find the length of each of: BC, AC. 
@ solution B 

In A ABC 

* a bikê ., 0ے 8ھ‎ 

'. DB bisects Z B 0 

48 147 
‘BC 1B 9 ja A 
*. the perimeter of AABC = 80em, AC = 14 + 18 = 32cm e 


.". AB » BC = 80 - 32 = 48cm 
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(properties of proportion) 


.. BC =27cm „. AB =2lcm 


@) ABC is a right angled triangle at B. draw AŠ bisects / A, and intersects BC at D. 
If the length of BD equals 24cm, BA : AC = 3: 5, find the perimeter of A ABC. 


lmportant.note 
1- In the triangle ABC where AB # AC: 
If A bisects 2Z BAC, 


AÊ bisects the exterior angle of the triangle at A, 


DB _ AB BE _ AB 
en: DC Ac’ EC ACG 

De BE E e D 8B 
then و‎ 


i.e. BC is divided internally at D and externally at E by the same ratio 
then the two bisectors A and AÊ are perpendicular. why? 


2- IFAB > AC and the bisector of Z A intersects BC at D where BD > DC. The bisector of 
the exterior angle of the triangle at A intersects BÖ at E where BE > EC, 


Grtica thinking 


> What happend to the point B, when AC is enlarged? 


> When does the point D lie if AC = AB? and what is the position of AË wr. to BĞ at then? 


> What is the relation between DC and DB, when AC > AB? Where does the point E lie at 
then? Compare your answer with your classmate. 


چ 


(@) ABC is atriangle in which AB = 6 cm, AC = 4 em , BC = Sem. AD bisects Z A and 
intersects BC at D, A bisects the exterior angle at A and intersects BÊ at E. Calculate the 


length of DE. 
© solution 
*.* AÖ bisects Z A and AÊ bisects the exterior angle at A ۴ 


.". D, and E divide BC internally and externally by the same ratio. 
„ BD _ BE 
“De EC 
BD _ BE _ 6 
‘DC EC 4 

-. BC = BD + DC 


i.e 


From the properties of proportion , we get 


BD +DC _ 3+2 E a2 
oc 2 b6 2 E 
BE-EC _ 3-2 5-1 «EC= 
EC 2 EC 2 ES 
then DE = DC + CE DE = 2+ 10 = 12cm 


@ ABC is a triangle in which, AB = 3em, BC = 7em, CA = 6em. A bisects Z_A, and 
intersects BE at D, AE bisects the exterior angle of the triangle at A and intersects CÊ at E. 


A) Prove that AB is a median in the triangle ACE. 
(B) Finding the ratio of area of ADE to the area of ACE. 
Finding the length of the interior and the exterior bisectors of an angle of a triangle 


If A bisects Z A in A ABC internally and intersects BC at D 


then: AD = / AB x< AC - BD x DC 


Draw a circle passes through A A B C 
and intersects AÖ at E, draw BE € 
E 


then: A ACD ~ A AEB (why)? ت ت‎ 2 
„“. AD x AE = AB x AC 

AD x (AD + DE) = AB x AC 

(AD) = AB xAC - AD * DE 

(AD) = AB x AC - BD « DC 

i.e.: AD = ¥ AB x AC - BD * DC اة‎ 


If BD = 18cm. Calculate the length of AD. 


© solution 
*.- AŠ bisects Z „, BD _ AB 
` AD bisects Z BAC <“. e = 4e 
LEA ت‎ 
then û = 2 .". DC = 10cm 
*. A D = AB x AC - BD x DC e 0 en 


“AD = /27x15- 18x 10 = J335 = 15em 
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@ Ty te solve 


@ In each of the following figures (lengths are measured in centimetres). Calculate the 
value of x and the length of AD 


CG A ® 
ق‎ 1 ۱ 4 
SOE E i 
Doticethat; In the figure opposite AÊ bisects ۴ 


£ BAC externally and intersects BĞ at E. then: 


AE = /BE x EC - AB x AC 
Try fo solve E e 8B 


®) In cach of the following figures (lengths are measured in centimetres). Calculate the 
value of x, and the Ingth of AE 


E a+ 6 ® E 


(©) In the figure opposite: AD is a median in A ABC 


DK bisects Z ADB. and intersects AB at X. 


A 
DY bisects Z ADC and intersects AC at Y. Ra 


Prove that :XY//BC. 


ce D0 8 
@ solution 

4 <F ÊÊ Bis کے‎ 
In A ADB: X bisects Z ADB N &) 

5 BHC 2 E 
InA ADC: °. DY bisects Z ADC E "Ye (2) 
In A ABC: °. AD is a median .". DB = DC 0) 
from (1), (2) and (3) A = A then XY // BG. 


XB Ye 


i اة‎ EN 


© In each of the following figures, prove that: EF // BE 


ا 
AT‏ 


kagicalthinking 

In the figure opposite De BC. 

How can you draw CÊ to intersect BÃ at E to calculate the ratio 5? 
BD _ BA 
اس‎ . Wı 

1f 52 = FA. What do you deduce? 


@ Oj 


Special cases 
1- In AABC: 


1f D € BG, where 8® 


_ BA 
8= AC 


then: AÖ bisects BAC 


EC 
AÊ bisects the exterior angle of A ABC 

at A , and it is defined by the converse of the previous کا‎ ۱ 8 
2- In the figure opposite: 

BÊ, CÊ are bisectors of angles B and C 

intersecting at the point E € AD. What do you deduce? 
Fact: The bisectors of angles of a triangle are concurrent. ا‎ 
e 4 


(6) ABC is a triangle in which AB = 18cm, BC = 15cm, AC = 12cm, D € BC. where BD = 9cm, 
AE .L AB and intersects BË at E . prove that A bisects Z BAC, then find the length of CE. 


© solution ۸ 
: قق ت قف‎ 
In A ABC: Ê = 18 = 3 1 
CD = BC - BD = 15 - 9= 6cm 
O E € ® 8 


AD bisects Z BAC 


⁄ 


AE 1 AD and intersects BÊ at E 
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.". AE bisects the exterior angle of A ABC at A then = 
15+ CE _ 18 
2 - + 0# = =3 
BE = BC + CE E 2 CE = 30cm 


® Try to sol 
® ABCD is a quadrilateral in which AB = 18em, BC = 12cm. E ë AD where 2 AE = 3 ED , 
EF // DC and intersects AC at F. prove that BF bisects Z ABC. 


a diameter of a circle, AC 


AB 


and intersects AB at D. 
De _ De 


if E e AB where ŞÊ = ZÊ prove that: 


A FÊ bisects the exterior angle of CDE at C. 


js a chord in 


. GD is a tangent drawn to the circle at C, 


© solution 
08 _ » Cc 
BE CE 
. CÊ bisects Z C in A DCE. 
." AB is a diameter in the circle 
AB is « چ‎ 5 


m (Z ACB )= 90° then CÃ 1 Ê 
*. GŠ bisects ZC in A ABC 
“. GÃis the bisector of the exterior angle at C 
(the bisectors af the angle are perpendicular) (first required) 


DA _ DC 
then a 3 (2) 
1 DADE PA“ 4E 
from (1) and (2) we get: AE ” BE °“ AE ” BE (second required) 
@ Try to solve 


® Two cireles M and N touch externally at A. A straight line is drawn parallel to MN and 
intersects the circle M at B and C and the circle N at D, E respectively. if BM Q EN = 
. prove that AF bisects / MEN. 


F} 


Of land is divided into four different parts by the two lines BÖ and 
AÊ, Where E € BG. BÖ N AE = {X}. 

If AB = BE = 42metres, AD = 56 metres. 

Calculate the area of the piece ABX in square metres and the 
length of AX. 


3-3 


You will learn م‎ e e 


ol hnd be power of a polat ver: ف‎ 
weenie, How can we construct û line segment such that its length I is a middle 


» Determine the positon f2 proportional of the x and y for the given line e 
pelek wi, ta tha delê 


» find he measures of the 
ıesulting anoles from the 
intersectan af chard andl 
tangents in the circle, 
» Modeling and solving problems چ‎ 


to find the length cf the ےو ےم‎ 
iniremal and eıaêrral blaster of 
a “.“ A ADB ~ AACD (Why?) ., ھھ ے ع‎ 
then J = ٍ „=x x ie. lis a middle proportional to x and y 
-term: o 
Key- 8 
o 
BS Pomerats pelt Construct a line segments of lengths / 3 , ¥15 and ¥24 
» cde Compare your drawing with your classmate and check your answer 
» Chord using the calculator and measurement. 
و و‎ 
» secont First : Power of a point with respect to a circle 
» Dmatet 


» Corcenttic Cirdes 


Power of the point A w.r. to the circle M whose 
adius r is the real number P(A) where: 


» Common Extemal Tangent 
» Common Internal Tangent 


P(A) = (AM)? - f 


Materials 


» Geometie Instruments for 
drawing and measurement. Note1 A 


You can expect the position of point A w.r. to the circle M 
If: P,, (A) > 0 then A lies outside the circle. 

Py, (A)=0 then A lies on the circle, 

P,, (A) < 0 then A lies inside the circle. 
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(D Determine the position of each of the following points A, B and C w.r. to the circle M in 
which its radius equals 5em, if : 
Pq (A) = 11 . Py, (B) =0 , P,, (C) = -16, then calculate the distance between cach 
point to the centre of the circle, 


© solution 
Pq (A) =11 >0 .". A lies outside the circle 
." Py (A) = (AMP - f .. 11 = (AM) - 25 „AM = 6em 
*. P,, (B) =0 .". B lies on the circle .'. BM = Sem 
"Pq (C0 =-16 .'. C lies inside the circle 
." Pq (C) = (CMY - ..-16 = (CM) - 25 .'. CM = 3cm 


TG sve. 


O Determine the position of each of the following points A, B and C wır. to the circle N in 


which its radius equals 3 em in each of the following ca 
AIP,(A)=15 (BJP, (B)=0 (© P, (O =-4 


KF a A) 1 
If the point A lies outside the circle M u A) 
then : Py, (A) = (AM)? f 


= (AM - r) (AM - r) ۰ ۴ 
= AB xAC = (AD)? 
.“. Length of the tangent drawn from A to circle M = f P(A) 
Note 3 
If the point A lies inside the circle M, then: P,,(A) = (AMP -f 
(AM - (AM +) 
(r> AM) (AM ır) t-AM 
AB «AC 
In general 
M 
8 
ce 8 
P(A) = AB x AC = AB x AC = (ADY P(A) = - AB x AC = - AB xAC' 


ib وة‎ ET 


(@) The radius of circle M equals 31cm. The point A lies at 23cm distance from its radius 
centre. Draw the chord BC where A € BC , AB = 3 AC. Calculate: 
A! length of the chord BC . 


.B) The distance between the chord BC and the centre of the circle. 


© solution 
In the circle M: 
“.' r= 3lem, AM = 23em, A € BC .'. A lies inside the circle, then 
Pq( A) = (AM)? - - AB xAC B 


(237 - (31 = -3AC xAC ..AC= 12cm اراچ‎ 
e 


.". Length of the chord BC = 4 A C = 4 x 12 = 48cm 


let the distance between the chord and the centre of the circle be MD where MD 1 BC 


*.' MD 1L BC .". D is midpoint of BC , then BD = 24cm 
.. (MD) = (31) - (24) = 85 .". MD = 4/385 > 19.6cm 


O Try to solve 


(@D The radius of circle N equals 8cm. The point B lies at 12cm distance from its centre, draw 
a straight line passes through the point B and intersects the circle at C and D. where CB = 
CD. Calculate the length of the chord CD and its distance from the point N. 


(@) Two circles M and N are intersecting at A and B. C € BÃ, C ¢ BA, draw CÛ to intersect 
the circle Mat D and E where 
CD = 9cm, DE = 7em, draw GF to touch the circle N at F. 


(A) Prove that P,,(C) = P,(C). 
B8) If AB = 10cm. Find the length of each of AC and CF. 


© solution 
* C lies outside the circle M, GÊ and Ê are two secants to the 

cirele M. 
.". Pq(C)= CD x CE = CAx CB (» 
*.' C lies outside the circle N, GÊ is a secant, GF is û tangent to it. 
“. P,(C) = CA x CB = (CFP 2 

from (1) ana (2) .'. P,(C) = P((C) = 9 x 16 = 144 

B = 10cm .. P(C) = CA (CA + 10) = (CF)? = 144 

“.' (CA)? + 10 CA = 144 .". CA = 8cm 
‘. (CF) = 144 .. CF = 12cm 
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lmnaranLnote 


The of points which have the same power with respect to two distinct circles is 
principle axis of the two circles. 


If Py (A) = P(A) then A lies on the principle axis of the two circles M and N. 
In the previous example, notice that : P„(C) = P,(C) , P,, (A) = P(A) = zero , P, (B) = P,(B) = zero 
“. AŠ is the principle axis to the two circles M, N. 


f Try to solve 

@ The two circles M and N are touching each other externally at A, AŠ is a common 
tangent to the two circles M, N. BÊ intersects the circle M at C and D, BÊ intersects the 
cirele N at E and F respectively . 
A Prove that: AÊ is the principle axis to the two circles M and N . 


8B IFP,, (B) = 36 , B C = 4em , E F = 9em. Find the length of ©5, A5 and BE. 


Second: secant, tangent „, and measures of angles 

You have studied before: 

1- The measure of an angle formed by two chords that intersect inside û 
cirele is equal to half the sum of the measures of the intercepted arcs 
In the figure opposite: AB N EB = {E} 


then: m (Z AEC) =m (AC) + m (DB)] 


2- The measure of an angle formed by two secants drawn from û point 
outside a circle is equal to half the positive difference of the measures 
of the intercepted ares. چ‎ 


2 
In the figure opposite: A N ÖB = {E} 

= ا 
then: m (Z AEC) =} | m( AC) - m(DB)]‏ 


@ Try to solve 


@ In each of the following figures: Find the value of the symbol used in measure. 


2016-2017 


Investigating measure of the angle resulting from the intersection of a secant and a 
tangent (or two tangents) to a circle . 


The measure of an angle formed by a secant and a tangent or two tangents 
drawn from a point outside a circle is equal to half the positive difference 
of the measures of the intercepted arcs. 


Proof 


First case: Intersection of a secant Second cas 
and a tangent to ã circle. 


3 Intersection of two 
tangents to a circle, 
0 D 


4 B 
A 


=. £ DCB is an exterior angle of A ABC *. £ DCB is an exterior angle of AABC 


.. m(Z A) = m(Z BCD) - m(/ CBA) .. m(Z A) = m(/ BCD) - m(/ CBA) 
m( 6D) - mC BC) =ğm( 6xC )-ğmCBC’) 


=3 [m( 5) mC BC”)] =bim( 6X8) mî BC’)| 


Try to 


©) Use the given data in each figure to find the value of the symbol used in measure. 


D (B e 


0 
0 


(@ Satellites; A satellite revolves in an orbit and keeps in during rotation on a fixed height 


above the equator. The camera can monitor the arc length of 6011 km on the surface of 
the earth. If the measure of the are equals 54° , find 


[A Measuring the angle of the camera placed on the satellite 


8B! The radius length of the Earth of the equator. 
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Modeling problem: Consider the circle M is the cirele of the equator and  g 
m(BC) = 54°, length of BC = 6011km 
A! *.* measure of the circle = 360° . 
.'.m( BDC ) = 360° - 54" = 306° 
then m (Z A) =} [m( BDC ) - m(BC)] 


1 2 
= (306° - 54°( = 126 


B. In the circle „ the arc length is proportional to its measure 
BO11 54° 
2x7 360 

.'. radius length of the earth at the equator ~ 6378km . 


@ to solve 


cC 
A pulley rotates at the axis M by a strap passes over a small pulley at 
A. If the measure of the angle between the two parts of the strap is 
40°. Find the length of the major arc BC , given that the radius length 


of the larger pulley equals 9cm. 


= 6377.87km 


@ In the figure opposite: the radius length of circle M 8 
equals 9 cm, AB and A are two tangents to the circle at 
B and C . AM intersects the cirele at D and BC at X . BÖ 


is drawn to intersecet AC at E, If P„,(A) = 144. Find: ر‎ 


A length of AS 


B length of AX. . 


Check your understanı 


Problem solving; the figure opposite illustrates a plan 
of û circular garden. Two corridors are established for 
pedestrain Crossing tunnels, one of them is outside the 
garden and touches it at the point B. while the other one 
intersects the garden at two points C and D. The two 
corridors are intersecting at A. 

If P(A) = 100, AC 


find the length of AB and CD. then find m(BD). 


5 metres. 
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Unit summary 


‘Theorem 1: If a line is drawn parallel to one side of a triangle and intersects the other two 
sides, then it divides them into segments whose lengths are proportional 


Corollary: Ifa straight line is drawn outside the triangle ABC  DtyE A4 
parallel to one side of the triangle, say BE intersecting AB ۸ 
and ÃĞ in D and E respectively as shown in the figures 

AD _ AE cC 8 


Converse of theorem 1: If aline intersects two sides of a triangle and divides them into segments 
whose lengths are proportional, then it is parallel to the third side of the triangle. 


‘Talis theorem : Given several coplanar parallel lines and two transversals, then the lengths of 
the corresponding segments on the transversals are proportional. 


Br 
Special cases 
1- If the two lines M and Mî intersect at A and BB // ëĞ, then: Ê = 4Š aÇ 
¢ AB _ AB me 
A8 A8 en: BÊ / Ê 
and conversely, if: A& = 2Š then: BB // ŠĞ Fs 
2- EL, LIL, Ls a 


Where M and M” are two transversals to them, and : AB = BC = CD er: 


then:A’B* = BC =CD* چا اله‎ 
Theorem 3 : the bisector of the interior or exterior angle of a triangle at any vertex divides the 


opposite base of the triangle internally or externally into two parts, the ratio of their lengths 
is equal to ratio of the lengths of the other two sides of the triangle. 


Important Note: In the figure opposite 


1- D divides B© internally, and E divides B© externally in the same ratio 
BD _ BE 
De EC 
2- The two bisectors : AÖand AE are prependicular i.e. AÖLAÊ F cC 8 


then 


3- IFAB > AC, the bisctor of Z A intersects the side BC at D, where BD > DC ,the bisector 
of the exterior angle of the triangele at A intersects BÊ at E, where BE > EC. 


4- AD = JBA» BC-DB×DC 
5- AE = /BE > EC - BAx BC 
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nit summary 


Special cases of the converse of theorem (3) 
1- In A ABC: 


=> BD _ BA 
HD € BC where şe = qo 


then: A bisects Z BAC 


IFE € Bê, E # BO , where Ê BA 


u 
cC 0 B 
8 EC AC 
then: AÊ bisects the exterior angle of A ABC at A. 4 
2 - Fact: Bisectors of angles of the triangle are intersected 
at one point. 
2 E 


E 
First: Power of a point with respect to a circle 


power of the point A with respect to the circle M whose radius equals r is the real number 


P,,(A) where: 

P(A) = (AMY? - 

If  P,(4A)>O then A lies outside the circle M 
Py (A) =0 then A lies on the circle M 
Pq, (A) <O then A lies inside the circle M 


Second: Secant , tangent and Measures of angle. 
1- Measure of the angle resulted from the intersection of the secants in the circle: 


AJ Inside the circle B8) Outside the circle: 
cC 
Db 
4 
8 
m(Z AEC) = im( A8) + m(ً PB )] m(/ AEC) = Imag) - m(ً PB )) 


2- The measure of an angle formed by a secant and a tangent 
to the circle 


m(Z A) = ÈIm(@P’) - m( BC] 


3- The measure of an angle formed by two tangents to the circle. B 
[m( XC) - m( BC) 
x ۸ 
CC 


٠ ETH 


7 


Recognize the related angles (180° + 6), 360’ + 0), 
(907 # 0), and (2707 + 6) 


Give the general solution to the trigonometric equations 
in the form : Sin AX = cos Bx 
tan AX = cot BX Seca: C BK 


Find the measure of an angle given one of its 
trigonometric ratios, 


Recognize the graphic represe! 
cosine funetions, and deduce the propert 


Use the scientific calculator to calculat 
trigonometric ratios of some special angles. 

Model some of the physical and Iife phenomena which 
are represented by the trigonometric functions. 


Use information technology to recognize the multiple 
applications of the basic concepts of trigonometry ; 


Triganametric Funetian 5 Comeant 
Sine Secant 

Cosine 5 cotangent 
Tangent 5 Cireularfunalon 


By the end of the unit, the student should be able to: 


Recognize the directed a 
Recognize the standard position of the directed angle . 


Recognize the positive and negative measure of the 
directed angle. 


Recognize the type of measuring 
radian measures ) 


Recognize the radian measure of the e 
eirele 

Use the calculator to carry out the special mathematical 
operation, converting from the radian to the degree 
measure and vice versa 


Recognize the tri 
Determine the signs of the trigonometric functions in the 
four quadrants. 

Deduce the set of equivalent angles which have the same 
trigonometric functions. 


Recognize the trigonometric ratios of an acute and any 
angle. 


ial angles. 


Deduce the trigonometric ratios to some spe 


_ 


Degree Measure 5 Gandard Postion 


a &  FosliveMensure 


Diroctad Angle Negative Mesure 


Equivalent Angle 


Radin 


5 Quaanantanolke 


Sons of the unit 


Lesson (4 - 1): Directed Angle. 
Lesson (4 - 2): Systems of Meas: 
Lesson (4 - 3): Trigonometric Functions. 
Lesson (4 - 4): Relations between Tri 
Functions, 


ng Angle. 


onometric 


Lesson (4 - 5): Graphing Trigonometric Functions. 
Lesson (4 - 6): Finding the Measure of an Angle 
Given the value of 


calculator 


one of its ratios. 


Scientific = Graph calculator = 


Squared paper = Computer - Graphic programs 


¥ Brief History ¥ Chart of the unit .ا‎ 
Trigonometry is one of the branches of 


: (Trigonometry ) 
mathematics, It specializes in calculations e 


among the measures of angles of the triangle 2E 
This 


and the length of its sides ience Fae 7) 


emerged within the ancient mathematics, 
especially with regard to the calculation ndar ınan cî ere 

of astronomy in which our ancestors اا‎ usin 

were interested in as they watched and EES &@S 
contemplated the universe and the movement 3 3 tie) (Tia lmare) | 
of the sun, the moon, the stars, and the ¬ ي‎ 

دج د planets.‏ 


(f yrêcal and ile applicator] 
The Arab mathematician Nosir & ج‎ | 


eldîn Altousî îs the fîrst to separates the ETE 


trigonometry from the astronomy. 


Trigonometry is one of the sciences the —x— 
arabs were intersted in the arab scientist 


Abual - Wî (940-998 AD) in the 


a Buzjat! 


tenth century describes the terminology " the tangent " and this term is taken from the 


shadows objects which formed as a result of validity of the emitted light from the sun in û straight lines. 


nd the circular (wı to the sphere) trigonometry, we stemesn we 


Arabs have many additions in the plan: 


taking from them important information, and they added to it two much until trigonometry became including many 
ions have become in various scientific knowledge and practical , and also 


mathematical researches, and its appl 


contributed to the advancing the progress and prosperity 


4-1 


ی و کت 


e‏ دما ف چ 
Gane poten af area The angle has been defined before as the‏ , 
union of two rays with a common vertex.‏ کت 
Pestve and negaive measure In the figure opposite, the common point‏ , 
af he dined angle. B is called «Vertex» of the angle and the‏ 
Postion of the directed ange hn two rays BA and BC are called "sides" ۸‏ » 
ine coordinates plane. of the angle.‏ 
Concept of the equlalent ie.: BA U BÊ =(ZABC)‏ » 
and is written as A&C .‏ د 
Degree Measure System‏ 
You have known that the degree measure depends on dividing the‏ 
Key - Terme cirele into 360 equal ares in length, then:‏ 
o 4= The central angle subtends one of these arcs, its measure equals‏ 
one degree (1°)‏ 
ea 2- Each degree is subdivided into 60 equal divisions , each division‏ 
E in called a minute and is denoted by (1)‏ 
OTIS 3- Each minute is subdivided into 60 equal divisions, each division‏ 


is called " a second" and is denoted by (1°)‏ ا 


» Gqukalant Angle ie. 1° =60' and I' =60" 


» Qundantal Angle | 
1 Directed Angle 


We shall now put a further emphasis on the 
Materials order of the two rays forming the angle, 
` then itis written in the form of an ordered 
pair (OA. OB) where oA is the initial 
side and gg is the terminal side of the 
angle of vertex O as in figure (1) . 


» Negathe measure 


Figure (1) ^ 


» Sdentihe calculator. 


If the initial side is gg and the terminal side 
is OA, then it is writtern as ( OB, OA) in 
figure (2)). 


Terminal side. 
Figure (2) 


E ahêtatits- Hiz oi seiênniy 0162017 


۸ 


4 the directed angle is an ordered pair of two rays called the sides 
of the angle with a common starting point called the vertex. 


eritlealthinking: 


> Is( OA: 08) =( OB, OA)? Explain your answer. 


Standard position of the directed angle 

An angle is in the standard position if its vertex is the 
origin of rectangular coordinate system, and its initial side 
lies on the positive direction of the x-axis. 


Is the directed angle Z AOB in the standard position? 
Explain your answer. 


Oralexercises 
Which one of the following ordered pairs expresses a directed angle in its standard position? 
Explain your answer . 


[A (eR. eB) BOA OE) 
ر چ کڪ ج‎ & 
€ (OE . OA) (P| (oR .O8) 
[E` (OB 08) [F) (ORE) 5 
@ Try to solve 
ry solve 1 5 2 7 x 
® Which of the following directed angles is in the 
standard position? Explain your answer. 
, ر ر‎ 
r. چچ چ‎ 
1 : fi 


e قى‎ ET 


Positive and negative measures of a directed angle 
In figure (1) the directed angle, resulting from an anticlockwise rotation has a positive 
measure. 


In figure (2) the directed angle, resulting from ã clockwise rotation has a negative measure. 


CE 


figure (1) figure (2) 


(® Find the measure of the directed angle @ in each of the following figure: 


'B(@ e 


@ solution 
We know that the sum of measures of accumulative angles around a point equals 360° 


[A) Direction of the angle 0 is a clockwise direction m( Z0) = - (360° - 55°) = 
360° - 33° = 7° 


an anticlockwise direction m(Z 6) = 360° — 125° = 235° 


(B) Direction of the angle @ is an anticlockwise direction m(Z 6) 


e Direction of the angle © 


(D) Direction of the angle 0 is a clockwise direction m(Z 6) = 


@ Tye save. 


@D Find the measure of the directed angle O in each of the following figures: 
® کے‎ ® e b) § 
ج‎ ns 


Angle's position in the orthogonal coordinate plane: 
Z The orthogonal coordinate plane is divided into four 
quadrants as in the figure opposite. 


(360° - 134°) = - 226° 


ا 
o‏ 


second 
quadrant 


Fourth 
quadrant 
20 


Third 
quadrant 


Mathematics - First form secondary 2016-2017 


> Ifthe directed angle Z AOB in the standard position and its positive measure is (0), then 
its terminal side gg lies in one of the quadrants: 


90" < @ < 180° 
0° < 8< 90" 


i 5‏ 5 أ 
dran‏ 


270" < 0 < 360° 


180° < 0< 270° 


> Ifthe terminal side gg lies on one of the two axes, then the angle called (Quadrantal angle), 
and the angles whose measures 0°, 90°, 180°, 270°, 360° are quadrantal angles. 


چ 


@ e the quadrant in which each of the fellosing angles lies: 
A 48 8) 27 ©( 5دا‎ D) 295° E) 270° 


© solution 
A) 0° < 48° < 90° then it lies in the first quadrant. 
(B) 180° < 217° < 270° then it lies in the third quadrant. 
[C1 90° < 135° < 180° then it lies in the second quadrant. 
ا‎ 


270° < 295° <> 360 ` then it lies in the fourth quadrant. 
E 270° is a quadrantal angle. 


@ Determine the quadrant in which each of the following angles lie: 
(A) 88° (8) 152° (€) 180° [D) 300° (E) 196° 


8 


Zz If (0°) is the positive measure of the directed angle, 
then its negative measure equals (@* — 360°) 


> IF (0°) in the negative measure of the directed angle, 
then its positive measure equals (- 0° +360°) 


e ق‎ EN 


The sum of the 
@) Determine the negative measure of the angle whose measure 275°. absolute value of 


each of the positive 


© solution 
and negative measure 
The negative measure of the angle (275°) = 275" - 360° = - 85° of the directed angle 
Check: |275'|+ |-85°'| = 275" + 85° = 360° equals 360° 


& Tre saive 


@ Determine the negative measure of the angles whose measures as follows: 
A 32° [B1 270° @) 210° (DJ 315° 


(@) Determine the positive measure of the angle of measure 235” 
© solution 


@ Try to solve 

©) Determine the positive measure of each of the following angles : 

B)-126° © -90° (5) -320° 

Sports; One of the dise players spins by an angle of measure 150° draw the angle in the 
standard position. 


Equivalent angles 
Study the following figures and determine the directed angle (0) in the standard position in 


each figure, what do you notice? 


a4 


figure (1) figure (2) figure (3) figure (4) 


In the figures (1) , (2), (3) and (4), we notice that the angle (0) and the angle drawn with it 
have the same side OB. 

figure (1): the angle of measure 0 is in the standard position. 

figure (2): the angles 9 , 0 + 360" are equivalent. 

figure (3): the angles 0 , @ + 2 x 360° are equivalent. 

figure (4): the angles O „(360° - 0) = O - 360° are equivalent 
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From the previous, we deduce that: 
When drawing a directed angle Û in the standard position , then all angles whose measures : 
041x360 or 0+2 360° or 0 3x 360° or... or 0 +n x 360° where n é Z 

have the same terminal side are called equivalent angles. 


(5) Find a positive and a negative measure of an angle co-terminal with each of the following 


angles: 
(Al 120° 
@ solution 
A An angle of positive measure: 120° + 360° = 480° (add 360°) 
An angle of negative measure: 120° - 360° = -240° (subtract 360°) 
B An angle of positive measure: 230° + 360° = 130° (a3607 


An angle of negative measure: -230° - 360° =-50° (subtract 360°) 


Ihinlg Are there other angles of positive measure and others of negative measure? Mention 
some of these angles if exist. 


GT E S0ve 

® Find a positive and a negative measures of an angle co-terminal with each of the following 
angles: 

[A 40° [B 150° @ - 125° -240° [E -180° 


® Discoyerthe error; all the measures of the following angles are equivalent to the angle 
of measure 75” in the standard position except: 


(A) -285° (8) -645° (e) 285° [0) 435° 


@ Cheek your understanding 


(D Determine the quadrant in which each of the following angles lies: 


E) 390° 


® sé (e) s70 


(@) Determine a negative measure of each of the following angles of measures: 


214° & 125° (590° 312° 


(@) Determine the smallest positive measure of each of the following angles: 


[495° [5) 930° E) -450° 


e ا‎ ET 


4-2 


You will Learn س‎ 
a 


an angle. You have known that the degree measure is divided into degrees, 
Relatian between radian and minutes, and seconds, and one degree = 60 minutes , and one minute = 
Gegree measure, 60 seconds. 

Hie ti id iê length af ari Are there other measurements for the angle? 


arc in a erde: 


Radian Measure 


,8 ل 
Draw a set of concentric circles. (9‏ -1 


2- Find the ratio of the length of the are and 
Key - Terms the length of the radius of its corresponding 

circle - what do you notice? 
We notice that the ratio of the length of the arc of any central angle, and the 


Degree Measure 


ERS radius of its corresponding circle equals constant quantity. 
Radian Angle 
j,e,; longth of , 8B, length of fz Bz ے‎ length of Ãa Ba =constant quantity. 
WA, VA: VA: 
andthisconstant is the radian measure of the angle. The radian measure 
ofthe central angle (@™), = length of the are which the central angle subtends 
Radius of this circle 
4 If 9" is the radian measure of the 
central angle in a circle of radius / 
Materials 


r subtends an arc of length #, then 
length of the arc equals the product of 

the radian measure of the central angle‏ ا 
and the radius of its circle:‏ 


From the definition we deduce that: 


40x , r= 


Gg 
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And the unit of measuring angles in the radian measure is the radian angle which is denoted 
by (1™) and is read as one radian. 


4 Radian angle 
It is a central angle in a circle subtends an are of 
length equals the radius of this circle. 


GCriticaLthinking: Is the measure of the central angle in a circle is proportional to the length of 
the opposite are? Explain your answer. 


(@) A cirele of radius 8cm. Fing to the nearest hundredth the length of the arc opposite to a 
central angle of measure س‎ FR 


© solution 
Use the formula of the length of the arc: ¢ = Qe x<r 
5 57 : 
r=sem ,@™=SE , 1 =8 .'. { = 10.47em 


@ Try te solve 
(OD Find the length of the red arc in each of the following circles approximating the result to 


the nearest tenth . 
(A 


Relation between degree measure and radian measure: 

You have known that: measure of the central angle in a circle equals @ 
the measure of its arc. Fe rie êx rolê 
equals the unity then 
the circle is called the 


unit circle. 
In the unit circle 8 


27 in a radian measure is equivalent to 360° in a degree measure. 


i.e. The central angle of degree measure 360°, then the length of its 
are equals 2 7 r 


"180 ے n4‏ 
وڪ 


i.e. Fis equivalent to 180° 


If there is an angle of radian measure 0 and its degree measure x° then: 


3 
7 


180 


e ا‎ E 


‘There isanother unit for 


measuring angle which 
(©) Convert 30° to radian measure in terms of 7 . is (Grad) and it equals 


To convert to radian measure we use the formula 


measures of angles in 
degree, radian, and 
Grad respectively, then: 
س سو ر‎ 
BFT aw 


û Try te solve 

(@D The figure opposite represents the measures of some 
special angles one of them is written in radian outside 
the circle, and the other is written in degree inside the 
cirele. Write the corresponding measure of cach angle 
in the figure opposite. 


(©) Convert 1.2*™ to the degree measure. 


© solution 


x” = 68.75493542 = 68°" 5 18" 


Calculator is used as follows: 


8 
68° 4s" mnn" 


Sr ED ED ED E DB DB DBD BD DD ED ED 


@Tytos 


@ Convert the measures of the following angles to the degree measure approximating the 
result to the nearest second! 


0.7 B) 1.6 ©) 205" (D) -1.05™ 


ات 


® Space; A satellite spins around the Earth in a circular path a ح‎ 
complete revolution every 3 hours, If the radius of the Earth بای‎ 
approximately equals 6400 km and the distance between 
the moon and the surface of the earth equals 3600km, 
find the distance which the moon covers during one hour 
approximating the result to the nearest km. 
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© solution 
The figure opposite shows the circular path to the motion of the 
moon: 


.` length of the radius of the circle of the path of the moon 
MA=MC+CA 


.". M A = 6400 - 3600 = 10 000 km 


*.* The moon covers the circular path (complete revolution) in 3 hours which is equivalent 
a central angle of measure 2 7 


.'. The moon covers an arc of length ã the circumference in one hour, which is equivalent 
û central angle of measure 2 


We use the formula: t= sxr 
10000 km, 0" = ZZ £ = E x 1000 
£ = 20944 km 
Sports Games; one of the gymnastics players spins on the play device by an angle of 


measure 200". Draw this angle in the standard position, then find its measure in radian. 


@ solution 
Draw the orthogonal coordinate axes which intersect at the point O. 
let the player spins by a directed angle AOB : 


Where Z (AOB) = (OK, OE) then m (Z AOB) = 200° . 3 
“.- 180° > 200° > 270° 
.'. The terminal side of the angle lies in the third quadrant. 8 
00 و34‎ 
200° = OE < 39 
@ Sports: A squash player moved in a path is in the shape of an arc in a circle of radius 1.4 
metres and the angle of rotation of the player is 80° Find to the nearest length the length 
of this are. 
@ Check your understanding 
@) laduatey: A dise in a machine rotates by an angle of measure - 315°, draw this angle in 


the standard position. 


e ات‎ E 


4-3 


س 


, usc ugoramett ureters YOu have studied before the basic trigonometric ratios of an acute angle. 
s Redprek of basi vigoname IM the right angled triangle ABC at B, we get: 


4 
kc lunclons. sin C SPOS side _ AB 
» Signa of the wigoncmetie hypotenuse AC 
fnetens. adjacent side _ BC 
cos CO = ws 
» Toonometric lunctlons of some hypotenuse AC 
special angles. _ opposite side _ AB ا‎ 
lan C = ajacenî side BO 
1- In the figure opposite, express sin C in 
three different ratios. o 
# Are these ratios equal? Explain your answer. E 
Key - Terms # What do you deduce? 
8 
» Toonometric Funetion Notice that: 
ازس مدد‎ The triangles BAC , ES anû DEC ê similar (why?) 
» cosine (cos) imilarity „ then: A = Û < 5P = si 2 
Cosine (cos) From similarity , then: e = gç = gç = sin C (why?) 


sea) ie.: the trigonometric ratio of an acute angle is constant and does not 


change except the angle itself is changed. 


» Coseeant (ese) 


» secant (se 


» cotangent (eo 2- The figure opposite shows a quarter of a circle of radius r cm 
where: m (Z DOC) = 0 
co 
in @o= 
2 
Materials when m (Z DOC) increases to O 
4 ML 
then sin a = 


۲ 
» Sdentihe calculator. 


i.e. The trigonometric ratio varies as the 
measure of its angle , which is known as the 
trigonometric functions. 
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The unit circle 

In any orthogonal coordinate system, a circle of centre at the 

origin point and of radius equals the unit of length is called 

a unit circle. 

#* The unit circle intersects the x -axis at the two points 
A (1,0) and B (-1, 0), and intersects the y-axis at the two 
points C (0, 1) and D (0, =1). 

* If (x,y) are the coordinates of any point on the unit circle: 
then ze [1.1] . ye[-1, Il. 

1 Phythagorean theorem 


where x? + y? 


The basic trigonometric functions of an angle 
for any directed angle in the standard position, and its terminal side intersects the unit circle 


at the point B(x, y) and its measure  , it is possible to define the following functions: 
1- cosine of the angle © = x-coordinate of point B 


2- sine of the angle © = y- coordinate of point B 


3- tangent of the angle © = 


coordinate of point B 
ıreoordinate of point 8 


ies | tn = Û wherex+0 , 


Notice that; the ordered pair (x, y) of any point on the unit circle is written in the form 
(cos 8, sin 8) 


where cos © # 0 


1f the point C (ğ, ğ) is the point of intersection of the terminal side of a directed angle of 


measure 0 with the unit circle 


è 3 8 4ے ت ت‎ 
then:cos 0= , sin@=; and tan O =; 


Reciprocals of the basic trigonometric functions 
For any directed angle in the standard position and its terminal side intersects the unit circle 
at the point B(x, ») and its measure is 0 , then there are the following functions : 


1 
1- secant of the angle 0: sec = = Û wherex #0 


2- Cosecant of the angle 0: csc @ = Û where y # 0 


1 
sin @ 


3- Cotangent of the angle 0 :cot 0 = Û = 0 where y # 0 
Yun 
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First quadrant 
x> 0 
y>0 


The terminal side of the angle lies in the first 

quadrant. 

Thus, all trigonometric functions of the angle 

whose terminal side OB are positive. 

Fourth quadrant 
4>0 


y<0 


The terminal side of the angle lies in the fourth 
quadrant, 

Thus, the cosine and its reciprocal functions are 
positive and the other functions are negative. 


ese | all functions 


cos, see 


Second quadrant 
x<0 
<0 


È 3 
YT r 

The terminal side of the angle lies in the 

second quadrant, 


Thus, the sine and its reciprocal function are positive 
and the other function are negative. 


Third quadrant 
x<0 
y» <0 


The terminal side of the angle lies in the third 
quadrant. 

Thus, the tangent and its reciprocal functions are 
positive and the other functions are negative. 


Summary of signs of all trigonometric ratios: 


the quadrant in Î the interval in which 
which the terminal | the measure of the 
side of the angle lies angle belongs 


(D Determine the sign of each of the following ratios: 


(GC cos 650° (D sec (30°) 


*. sin 130° positive 


2016-2017 


(A) sin 130° BÎ tan 315° 


© solution 


(A) The angle of measure 130° lies in the second quadrant 
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B The angle of measure 315° lies in the fourth quadrant .". tan 315° negative 


(C The angle of measure 650° is equivalent to the angle of measure 650° - 360° = 290° 


.'. The angle of measure 650° lies in the fourth quadrant  .'.cos650° is positive. 
(DB The angle of measure (-30°) is equivalent to the angle of measure - 30 °+ 360° = 330° 
The angle of measure (-30") lies in the fourth quadrant .'.sec (-30°)is positive. 
1T Ive 
(OD Determine the sign of each of the following rat 


1A cos 210° {B sin 740° [CG tan - 300° (D) sin 1230° 


(@) If Z AOB is in the standard position and its terminal side intersects the unît circle at the 
point B and its measure is 0. Find the basic trigonometric ratios to the angle A O B, if the 
coordinates of the point B are as follows: 


@G,- OFER © 
A (0, -1( ت‎ ©) (x, 
wherer >0 , y>O 
© solution 
sin @=-1 , tan 0= (undefined) 
(unit circle) „ 
1_1 
then =1 ج‎ 
٤ j=- <0 (refused) 
1 6 ہا‎ 0= „ tan =1 
@ co°+* (=1 “22 =1 و تة‎ because x > 0 
then: cos @ = , sin 0= , tan @=-1 


@) IF270' < 0 < 360' „, sin 0= - Ê find all basic trigonometric ratios of 0 


@ solution 
let m (Z AOB) = 0 where 0 lies in the fourth quadrant , and 


the coordinates of the point B are (x, y) 


in 0= - Ê , x=cos@ where cos @ > O 
رج و‎ =1 
OT EE OTE 2ے‎ 
e080 = 1-o 0 = , cos 0 = or c00 =- ج‎ 
12 9 12 
چ‎ 7 =1 
os 0= why?) tn 0= 


e اة‎ EN 


Try 


@ If90" < 0 < 180°, sin 0= find cos 0, tan © where @ is an angle in the standard position 
in a unit circle. 


(@ If the angle 0 is drawn in the standard position and its terminal side passes through the 
point B (Ê, Ê). 
then fine all trigonometric ratios of the angle 0. 


صا ماه 


@D Find all trigonometric ratios of angle @ drawn in the standard postion whose terminal side 
passes through the following points: 
رک جل (©) 4 ® )۸ا‎ 


13'13 
Trigonometric ratios of some special angles 


In the figure opposite: the unit circle intersected the two 
axes at the points 


A,(1,0),A,(0, D, A,(-1, 0), A,(0, -1). 
and Û is the measure of the directed angle A O B in the 


standard position and its terminal side O B intersects the 
unit circle at B. 


first: lf =0 or 0° =360° at: B(1,0) 


then: cos 0° = cos 360° =1 , sin 0° = sin 360° =0, 
tan 0° = tan 360° = 0 
second: If 0° = 90° = & at: B(O, 1) 
then: cos 90° =0 0 sin 90° = , an = ج‎ (undeficd) 
third: If 0° = 180° = 7 at: B(-1,0) 
then: cos 180° =-1 , sin 180° =0 ي‎ 
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fourth: If 0° = 270° = 3 at: B(O,-1) 
then cos 270° „sin 270° 


is tan 270° = (undefined) 


In the following figures, determine the coordinates of the point B for each figure and deduce 
the trigonometric ratios to the measures of angles: 30°, 60°, 45° 


د 


(©) Prove without using the calculator that: sin 60° cos 30" - cos 60° sin 30" = sinî 


@ solution 


From (1) and (2) .". the two sides are equal. 


@D Find the value of: 3 sin 30° sin 60° - cos 0° sec 60° + sin 270° cos? 45° 


® Griticalthinking; If the angle 0 is drawn in the standard position and cos 0 = 2 , 
/& 


sin 0 = 
1s it possible that m(Z 0) = 240°? Explain your answer 


Check your understanding 


Prove each of the following equalities: 


|د 


(A) 1 - 2sin? 90° = cos180’ (Bl cos F =cos? # -s 


e تة‎ EN 


You have studied before the reflection and 
you have recognized its properties. 

The figure opposite shows the directed 
angle AOB in the standard position and its 
terminal side intersects the unit circle at the 


point B(x, y) and its measure is © where 
0° <0 < 90° 

Determine the point B' which is the image of the point B by reflection 
in the y-axis, And mention its coordinates. 

What is the measure of Z AOB'? Is the angle Z AOB' in the standard 
position? 


1- Trigonometric functions of two supplementary angles 0, (180° - 0) 
و‎ 


In the figure opposite, B' (x, y') is the 
image of the point B(x, y) by reflection in 


the y-axis, then X yy = y thus: 


sin (180° - 6)= sin 0 „ese (80'-60) = csc @ 
cos (180° - 0)= - cos 0,sec (180° - 0)= = sec 0| 
tan (180* - @)=- tan ê „cot (180° - 6) = 


cotê, 


os (180° - 60°) = - cos 60° = 


For example: cos 120° 


sin 135° = sin (180° - 45°) = 


@ Try to solve 
[ find tan 135° , sin 120° , cos 150" 
Notice that: 0+ (180° - 0) = 180° 


it îs saîd that the two angles © , 180° - 0 are related angles. 


| The related angles: are angles that the difference or 
the sum of their measures equals a whole number of 
right angles. 


4-4 


aiken betin uiganean ke 
nalem of angles û. 20 

* Reain ata olganametekt 
natant of angle û ul". ® 

» Relatian between gonometike 
Kaien ol angi û, s0 28 

o Rokan beten bigere 
fnctons ol angles 0 +0 

she jui kta a 
iriooncmetic equatons n the 
tom: 

ema =f 

seca =f 

ewan =f 


Materials 


» Sertthe calculator 


Ea athêraties- Hint faim seconay 20162017 


2- Trigonometric functions of angles of measures © , (180° +0) 
In the figure opposite : 

BI(, y') is the image of the point B(x, y) then 
, by reflection in the origin point then y' = =y 


sin (180°: 0) = -sin 9 , csc(180°+0) =-cse@ 
cos (180°+6) =-cos@ , sec(180°*+@) =- sec 
tan (180°+6) = tanê , cot(180°,6) = cotê 


For example: 


sin 210° = sin (180° + 30%) = -sin 30° = 
cos 225° = cos (180° + 45°) 


ı 
1 
۹ 
E 
۹ 
3 
1 


tan 240° = tan (180° + 60°) = tan 60° = 
@ TY te solve 
@D Find sin 225° , cos 210° , sec 600° , cot 225". 


3- Trigonometric functions of angles of measures © , (360°-0) 


In the figure opposite: 
B'(. y') is the image of the point B(x, y) by reflection in the 


x-axis then x =x ,y! = -y: 
4 
sin (3607 - 6) =- sin € , ese (360° - 0) =~ csc 8 * 
cos (360°-0)= cos0 , sec(360°-0) = sec0 
tan (360° -6) =-tan 0 , cot(360°-6) = - cot 6, 
For example: 
sin 330° = sin (360° - 30°) = - sin 30° = 
cos 315" = cos (360° - 45° >. 
the trigonometric 
ratios of angle (-0) 
are the same as the 
GriticaLthinking; How can you find the value of trigonometric ratios of 
sin (45) , cos (-60°) , tan(-30°) , sin 690°. angle (360° - 6) 


e تة‎ EH 


(©) Without using the calculator, find the value of the expression : 
sin 150° cos (-300°) + cos 930° cot 240° 


© solution 
sin 150" = sin (180° - 30") = sin 30° = 
cos (-300°) = cos (-300° + 360°) =cos60' = ج‎ 


cos 930° = cos (930° - 2 » 360°) = cos 210° 
then cos 210° = cos (180° + 30°) = -cos 30° 
cot 240" = cot (180" +60) =cot60" 
د‎ 
the expression = > x 3 + (3) x ج‎ 
=1-1-1 
3 E 


@ Try to solve 


@ Prove that: sin 600° cos (-30°) + sin 150° cos (-240" 


4-Trigonometric functions of two complementary angles © and (90° - 6) 
The figure opposite shows a part of a circle of centre O. 
The angle @ is drawn in the standard position to û circle of 


8 


radius r 
from congruency of the two triangles O A B , OC B': 
we get: »کار‎ 


Thus , it is possible to deduce all trigonometric functions of 
angles © and (90°- 6) as follows: 


sin (90° - 6) =cos @ , csc (90° - 0) = sec 
cos (90° - 0) = sin 0 , sec (90° -0@) =csc@ 
tan (90" - 0) =cot @ , cot (90° - 0) = tan @ 


(D If the angle 0 is in the standard position, and its terminal side passes through the point (Ê , $ ) 


then find the trigonometric functions: sin (90° = 0) „ cot (90° - 0) 
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SS 


e 

© solution 
*. sin (90° -@) =cos 0 .. sin (90° - 6) =2 
*." cot (90° - 0) = tan @ .". cot (90° - 0) =4 


(©) In the previous example, find cos (90° - 0) , ese (90° - 0) 


5- trigonometric functions of angles of measures 0 and (90° + 0) 


From congruency of the two triangles B' C' O , OC B 


We get 


thus , its is possible to deduce all trigonometric functions of 
angles @ and (90° » 6) as follows: 


sin (90° + 0) =cos@ , csc (90° +0) =sec@ 


cos (90° + 0) =-sin © , sec (90+0) =-csc@ 
tan (90° + 0) = -cot O , cot (90° + 0) = -tan @ 


(®) If the angle 0 is in the standard position and its terminal side passes through the point 


| 

چ * 

Find the trigonometric functions of : tan (90° + ©) , ese (90° + 0) 
© solution 

*.' tan (90° + 0) =- cot 0 .“. tan (90° + 6) =- چ‎ = 

*. csc (90° + 0)= sec „". csc (90° + 0) = 3 


<@ Try to solve 


© In the previous example, find : sin (90°+ 0) , sec (90° + 0) 


e تة‎ E 


6- Trigonometric functions of angles of measures © and (270-0) 
From congruency of the two triangles BCO , OCB 


Thus , it is possible to deduce all trigonometric functions of the two angles 0 and (270° - 0) 
as follows: 


sin (270° - 0) =-cos O , csc (270° - 0) = sec O 
cos (270° - 0) =-sin O0 , sec (270°-0)=-csc@ 
tan (270°- 0) = cot@ , cot (270° -0)= tan O 


(®) If the angle 0 is drawn in the standard position , its terminal side passes through the point 


E ۰ رط‎ then find the trigonometric ratios of : cos (270° = 0) , cot (270° - 0) 


© solution 
*. cos (270° - 0) = - sin 0 .". eos (270° - 0) =- = 3 
". cot (270° -0)= tanê .". cot (270° - 0) = 2 = 


Ö Try to solve 


@ In the previous example, find tan (270° - 6), ese (270° - 6) 


7- Trigonometric functions of angles of measures 0 and (270° +0) 
From congruency of the two triangles: B' C O, O C B 


Thus, it is possible to deduce all trigonometrie functions 
of angles © and (270° + 0) as follows: 
sin (270° + 0) = -cos 0 , csc (270° + 0) = - sec 0 
cos (270° + 0) = sin@ , sec (270°+0) = csc@ 
tan (270" + 0) =- cot O , cot (270° + 0) = - tan 0 


(@) If the angle Û is in the standard position ,„ its terminal side passes through the point 


E 9 2) then find the trigonometric ratios of: sin (270° + ©) , sec (270° + 0) 
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+0) = -cos 0 .". sin (270° +0) = 


ا ام 


“.“ sec (270°+0)= csc@O .. sec (270° +0) = 


Ê Try to solve 

OD In the previous example, find cot (270° + 0) „. csc (270° + 0). 
General solution of trigonometric equations in the form 
[sino = cos(6) sec(o)= csc (8), tan(o) = cot(6)] 


you have studied before that, if and Ê are the measures of two complementary angles (their 
sum equals 90°) then sin @ = cos Û, sec O = csc, tan @ = cot , hence c+ Û = 90° where O 
and Û are two acute angles , If sin @ = cos15°then what are expected values of 0? 


1- If sin @ = cos (where @', Û are the measures of two complementary angles) then: 


> sin a = sin( = 8) hence:a= F-0 ie. a+r@8=¥ 
> sin ¢ = sin + 8) hence:a= +8 ie. a -8= 3 
Add 27n (where n € Z) to the angle 3z then: 
when sin@ = cos then a + Û = ZF + 27n (n € Z ), similarly: 
when csc @ = sec then a + Û = Ê + 27n (nez), 
a¢n7T , Bn 


2- If tan @ = cot (where @, B are the measure of two complementary angles) then : 
> tan a = tan( F-8) hence: a= F-8 ie. a+B= & 


Ez4 31 £‏ 
و ا 8 


> tan @ = tan( 3Ê - 8) hence: 


Add 27n (where n € Z) to the two angles £ and چ‎ then : 


when tan @ = cotÊ then a + Û in | (where n € 2), 


atOn<DE , Bnr 


e تة‎ E 


(5) Solve the equation: sin 2 = cos 0 


© solution 
The equation: sin 29 =cos O 


20+±0= 2 +27n (nez) from definition of equation 
(Deither 20-0 =F 2m ie: 30=2 21n 


divide both sides by 3 


Mor I +n ie: 0= F22 


Solution of the equation: Z + zn or Z+27n 


8 
Tye s0 
(@D Find the general solution of each of the following equations: 

[A sin 40 = cos 2 8 (B) 2sin (F-0 =1 CG cos5 @ = sin û 


® Discover the error; In one of the mathematical competitions, the teacher asked karim 
and Ziad to find the value of sin(@ 5 then who of them has a correct answer? Explain 
your answer. 


karim's answer Ziad's answer 
sin (0 - = sin (27 + 0-o sin (0 - f) = sin [- (F-0) 
= sin (3-7-0) = sin (F-6) 
=- cos 0 = - (-cos 0) = cos 0 


Cheek your understanding 


Find all values of © where @ € ]0, zi which satisfies each of the following equalities : 


[AJ sin @- cos 0 =0 Bl csc (0 - E) = sec@ (e) 2cos( F-0) =1 
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You will Learn 


¥» Graph the sine functen , ard 
deduce its properties. 

» Graph the cosine function, and 
deduce ts properties. 


Koy - Terms 


» Sine Function 
¥» cosine Function 
» Maximum Value 


*» Minimum Value 


uencies, differ in wave length, 


submarines use it as a radar Waye length 
ks in the depths of the ocean. 


Ultrasound depend on high 


freqı 


as used in medical photography 


and 
worl 


When these waves are represented 


Graphically to know the properties of the sine function and cosine 
function, work in group with your classmate the following: 


Graphical representation of the sine function 


Complete the following table: 


1 
6 ك 


0| 0 |05 


GEO 


1 


0 


sin 


2 Draw the curve by connecting its all points. 
3 Construct another table uses the additive inverse of the given 
values in the previous table. 
4 Determine all points which you have got on the coordinates 
lattice. 
5 Complete drawing the curve by connecting all its points. نة‎ 
» Crphie calculator . 
» Computer 
3 ار‎ 2 » Graphic programs. 
6 Are you notice the existence of maximum or minimum values to 
this curve? explain your answer. 
تة ا‎ ES 


2 Properties of the sine function 


In the function f where /(@) = sin @ then: 
* The domain of the sine function is ]- «e „of , and its range [> 1, 1] 


# The sine function is periodic with period 27 i.e. it is possible to shift the curve in the 
interval [0,277] to the right or to the left 277 unit, 477 unit, 6/77 unit, ... and so on. 


* The maximum value of the sine function equals 1 and takes place at the points 
0= 3 -2nr nez 


* The minimum value of the sine function equals = 1 and takes place at the points 
0= -2nr ner 


Graphical representation of the cosine function 


CC @ ] 


1 Complete the following table with your classmate: 


SESE: 7 | or | uz 
0 0 5 2 7z 6 |27 


cos @ 1 0.8 


Draw the curve by connecting all its points. 
Construct another table uses the additive inverse of the given values in the previous table. 


Determine all points which you have got on the coordinates lattice. 


mMBwN 


Complete drawing the curve by connecting all its points. 


Properties of the cosine function‏ ی 


In the function / where /(0) = cos 0 then: 
* The domain of the cosine function is ]-< ,o[ , and its range is [-1, 1] 


* The cosine function is periodic with period 27, it is possible to shift the curve in the 
interval [0, 277] to the right or to the left 277 unit, 47 unit , 677 unit , ... and so on. 


1 - EEE a FÊ a by 0162017 
حن‎ 


1 


% The maximum value of the cosine function equals 1 and takes place at the points 


0= +2 n1 nez 
* The minimum value of the sine function equals = 1 and takes place at the points 
0=7 t2n n ez 


e 


(O Physics; It is possible to the ships entering the port, if the level of water is hîgh as a result 
of the movement of the ebb and tide , where the depth of water is at least 10 metres. The 
movement of ebb and tide in that day is given by the relation, S = 6 sin (15 n)" + 10 where 
n is the time elapsed after the mid-night in hours according to (24 hours system). How 
many times did the depth of water completely reach 10 metres in the port. Draw a graph 
representation to show how the depth of water vary with the movement of ebb and tide 
during the day. 


@ solution 
The relation between the time (n) in hours and the depth of water (s) in metres 
from the relation: S = 6 sin (15 n)° + 10 metre 


when n =0 S$ =6 sin (15x0)+ 10 =6sin0+10 =10 
when n = 6 S = 6 sin (15× 6)+ 10 =6sin 90°+ 10 =16 
when n = 12 S = 6 sin (15 x 12)» 10 = 6 sin 180° + 10= 10 
in (15 x 18) + 10 = 6 sin 270° + 10 =4 
when n = 24 S = 6 sin (15 x 24) + 10 = 6 sin 360° + 10= 10 


when n = 18 S= 


[ninhours 0 | 6 [12| 18]24 
|Sin metres 10 | 16 | 10| 4 | 10 
From the table we get : the depth of water reaches 10 metres 


when n = 10, 12, 24 hours 


® Try to solve 
OD In the previous example , How many hours during the day at which the ship can able to 
enter the port? 


Cheek your understanding 


(D Draw the graph of the function y =3 sin x where x € [0, 271] 


(@) Draw the graph of the function y = 2cosx where x € [0, 27] 


e تة‎ EI 


You have known that „if y = sin 0 „then it is possible to find the value 
of y given the angle ©, and when the value of y is given then, îs it 
possible to find the value of 0? 


AN 


Hy =sinO then O=sin'y 
For example if @ is a positive acute angle and y= 
then this relation can be written in the form @ = si 


(O Find m (Z0) where 0° < 0 < 360° which satisfies each of the 
following: 
[AJ sin Û = 0.6325 BÎ cot 0 = (- 1.6204) 


gH 
= 30° 


11 
ع 


@ solution 


A! `. Sine of the function > O 
.". The angle lies in the first or in the second quadrant . 


Use the calculator: 


O ED DD ED O‏ 9 ت 
The first quadrant: m( Z0) = 39° 14' 6"‏ 
The Second quadrant: m(/ 0) = 180° 39° 14' 6' =140° 45' 54"‏ 
B8) ‘. The co-tangent of the angle < O‏ 


.”. the angle lies in the second or in the fourth quadrant: 
Use the caleulator: 


r", gı ® @ ® a ® ™@ ™@ 2 2D 
The second quadrant: m(Z 0) = 180° — 31° 40' 48" = 148° 19' 12" 
The fourth quadrant: m(2 0) = 360° - 31° 40 48 = 328° 19 12 


1s it possible to check the answer using the calculator 


4-6 


» Find the measure of an angle 


given a trigonometiic functian. 


Key - Terms 


» Toonometlc Function 


Materials 


» Sdentific caleualtoe 


E atheists - Ht Fok saiêniniy 0162017 


isfies each of the following: 


(O Find m(/ 0) where 0° < < 360° s 
(-2.3615( C1 csc 0= (-2.1036) 


[A cos Û = 0.6205 


@ Cheek your understanding 


(D Sports; there is a skiing game in the theme parks, if the height 
of one of these games is 10 metres and its length is 16 metres as ا‎ 
in the figure opposite . write a trigonometric function you can 
use to find the value of the angle 0 , then find the value of the 
angle in degree to the nearest thousandth. 


sap Ol 


@) Gars; Karim descends by his car down a ramp of length 65m and its height is 8 metres. 
If the ramp makes an angle @ with the horizontal . find m(Z 6) in degree measure. 


@ Piscoyer the error: the plan of length 20 4 „, ا‎ 2 
metres was broken due to wind such that as in 


the figure opposite, if the length of the vertical 
part equals 7 metres, and the inclined part of 
length 13 metres and Û is the angle which the 
inclined part makes with the horizontal, find 
measure of 0. 


Karim's answer Omar's answer 
۰ ھا امون = ۰.0 کا = 0 موی‎ s80 0 = ا‎ 2.0 =e 


.“. X(Z 0) = 32° 34 44" .“. X(Z0) = 57° 25' 16" 


18 
۴ 


@ Gritical thinking; the figure opposite represent a 


line segment joining between the two points A(, 0), 
B (7. 3), find the measure of the angle 0 including 


between AB and the x axis . 


e تة‎ ES 


js an ordered pair of two rays (OF, OB) is called the sides with a 


Unit summary 


common starting point called the vertex. OA is the initial side and OB is the terminal 


A 


negative measure 
a clockwise 


gular coordinate system, its vertex is the 


1 
side of the angle : 
B 
positive measure 
an anticlockwise 
0: 
2 
2 Te Staiard BoSIOR of an angle in the rect 


origin point, and its initial side is the positive part of the x axis . 


3 Five AROS! are the angles of measures in the form (@ + n 360°) where n € Z have the 
same terminal side. 


4 Gia R016! is the central angle in the circle whose measure is 1™ subtends an are of 
length equals the length of the radius of the circle . 


5 TITRE GEFEN 1t we have an angle of degree measure 
equals x* ang its radian measure,euals 0" then: 
a 0 ب„‎ 0 
r = x" x r , x = 0 x 1P 


6 ên of ihê are: If 0™ is the central angle in the circle of radius length r subtends an are 
of length ¢ , then (= 0™ «r 


7 is he angle în the standin pol 


the two axes X or ¥. 


n, its terminal side lies on one of 


a cîrele drawn in the coordinates plane, its centre is the origin point and 


radius equals one unit of length. 

9 frigoaoimelrie Taê! is the ratio of lengths of two sides of the right angled triangle. 
10 signs of the trigonometric functions: 

Notice that: 


First quadrant: Second quadrant: Third quadrant: Fourth quadrant: 
0° < 0< 90° 90° < @ < 180° 180° < @ < 270° 270° < @ < 360° 
all trigonometric | sin @, csc © are tan @, cot @ are cos @, sec @ 
functions are positive | positive and the | positive and the | positive and the 


other functions are other functions are | other functions 
are negative. 


negative. negative. 
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Unit summary 


11 The trigonometric function of angles of measures: 


fi 


1: (180° - @( second: (180° + 6) 


sin (180° - 6) = sin 6, cse (180° - 0) = ese 0 Kîn (180° 6) =- sînê , ese (180° + 0) = csc 
cos (180° - 0) == cos 0, sec (180°- 0)== sec @ | cos (180°+0)=- cos „ sec (180° +0) == sec 0 
tan (180° -6) = - cot 0, cot (180° - 0) = -cot OJ tan (180°: 6) = tan@ , cot (180+0) =cot6, 
third: (360° 6) 

sin (360° -@) = - sin @ „csc (360° - 6) =~ csc @ 

cos (360° - 6) = cos 0 „sec (360° - 0) = sec@ 

tan (360° - 6) =- tan @ , cot (360° - 6) = cot 8 

fourth: (90° - 6) filih: (90° + 6) 
(în (90° - 6) = cos @ , ese (90" 
cos (90° -6) = sin 0 , sec (90° - in 0, sec (90° +6) = -cse 0 
„_cot(90° 0) =tan 0J (tan (90°: 6) = cotê , cot(90°: 0) = tan 
sixth: (270° -6) seventh: (270° + 0) 

(sin (270°- 6) =- cos ê „, csc (270°-0) = sec 0) (sin (270+6) 


ese (90° + 0) = sec 0 


- cos 0 , ese (270° + 8) 


605s (270° - 0) =- sin 0 , sec (270° -0) =-csc@ cos (270° + 0) =sin © , sec (270°+0) =escO 
an (270-0) =cot@ , cot (270° - 0) = tan 0 tan (270° +6) =- cotê , cot (270° + 6) = - tan ê 
12 Properties of each of the sine and cosine functions 

Property The sine function f(0) = sin © the cosine function f(6) = cos 0 


the domain and the the domain is ]-x ,#[ „, the range the domain is ]® , «| , the 
range is [-1, 1] range is [-1, 1] 
the maximum value cqualsl atx= 12n 7,neZ equalsl atx=+2n7,n€Z 


the minimum value cquals-l atz= 3% +2ng,n ez equalsl atx=z+nz,neZ 


13 Ifthe terminal side of the angle @ drawn in the standard position intersects the unit circle at 
the point B(x, y) then x =cos O , y = sin Û and are known the trigonometric functions, 


Y Lessons of the unit 


Lesson (1 - 1): Solving Quadratic Equations in One Variable. 


Lesson (1 - 2): Introduction in Complex Numbers. 
Lesson (1 - 3): The type of the two roots of a quadratic equation. 


Lesson (1 - 4): The relation between the two roots of the second degree 
equation and the cofficients of its terms. 


Lesson (1 - 5): Sign of a Function. 


Lesson (1 - 6): Quadratic inequalities. 


1-1 


First: Multiple choice: 

(OD The equation: (r = 1) (x + 2) =0 is of: : degree 
(A) First [B) second (€) third (D) Fourth 

@) The solution set of the equation x = x in Ris : sss 
(4) {o} ® { @© {1,1} (o) {0,1} 

(@) The solution set of the equation x + 3 = 0 in R ists س‎ 
@ 3 Ors) 
OF} Dp 

(@) The solution set of the equation x" — 2x = =1 in Ris: 
(A-1 Bp 
©1, © ay 


(©) The figure opposite represents the graph of the 
curve of the quadratic function f. The solution set 
of the equation f =0 is: 

@ C2 B1 4) 
lp O 2.4 


Second: Answer the following questions: 7 
@ Find the solution set of each of the following 
equations in RE 
(A -1=0 Bl +3x=0 © a -4 =0 
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Solvin, atic Equations in One Variable 
ıg Quadratic Eqı ر‎ 


(® Each of the following graphs illustrates a quadratic function. Find the solution set of the 
equation f = 0 in each figure. 


a 6 


(®) Find the solution set of each of the following equations in R then, and verify the result 
graphically: 


(A =3: + 40 (B2 =3- 5x 


(9) Solve the following equations in R using the general formula then approximate the 
result to the nearest tenth. 


(A 32-65 =0 (B-6«:+7=0 
©) 2+6+8 =0 (D) 2-3.4 =0 


® Numbers: If the sum of the whole consecutive numbers ( 1+ 2 + 3+ ....+ n)is given by 
the relation S = $ (1+ n), how many whole consecutive numbers starting from the 
number 1 and their sum equals: 


(A78 ® ı71 


(6) 253 (D) 465 


® Each of the following figure shows the graph of a quadratic function in one variable. 
Find the rule of each function. 


a) 


le) 


1 1 
HY 


ا 
aI‏ 


3 GriticaLthinking; A ball is thrown vertically upwards with a speed "u" of 29.4 metres/ 
second. Calculate the time "r" that the ball takes to reach a height "S" metres where S = 
39.2m given that the relation between S and tis S = ut - 4.9 
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(D Simplify: 


Ais (B) rs 


@) Simplify: 
ABE B0 3i0-2) (O©OC4DC6)  PC2IPC3F 


(@) Find in the simplest form: 
(A G+r2D)+ 2-5) (26-4i)- (9-20) (© 20+ 25i)- (9-201) 


(@ Rewrite each of the following in the form a + b i 


@ @+3-(1-20) (®) (1 +2) @ +3 + 4i) 

(©) Rewrite each of the following in the form a + b i 
غ@‎ 44i 2 23i 5) GG 
® : @ ® 


إ3 ت Eni‏ 


(©) Solve each of the following equations: 


(A) a2 + 12 


@) Eleetuicity. find the total current intensity of the electric current passing through two 


resistances connected in parallel in a closed circuit if the current intensity in the first 


resistance is (4 = 2i) ampere and in the second one is fÈÃİ— ampere 


DiscoxerLthe errors Find the simplest form of the expression: (2 + 3i) (2 — 3i) 


Karim's answer 


(2 + 3)2 + 3)2 - 3) (2 + 3)2 3) = )4 + 9)2 - 3( 


Ahmed's answer 


= 2+ 31( )4-9( = )4-9()2-31( = - 5 )2-31( 
= (2+3 4+9) = 132 + 3( =-10+15i 
= 26+39 


Which solutions is correct ? Why?...... ب‎ 
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1-3 


First: Multiple choice: 

(D The two roots of the equation x" - 4x + k = Û are equal if: 
@k=1 Bk=4 @k=s (BP) k= 16 

(@) The two roots of the equation x* — 2x + M = 0 are real different if: sss 
@M=1 IBM<I @Mm>ı (PIM=4 


(O) The two roots of the equation L 4® - 12x + 9 = 0 are complex and not real if : sss 
@u>4 @uL<4 @ıu=4 @L=1 


Second: Answer the following questions: 
(@) Determine the number of roots and their types in the following quadratic equation: 


(A) ı2 -2x+5 =0 (8B) 3+ 10x -4 =0 
(©) 2 - 10»+25 =0 (D6? 19«+35=0 
(E) (r11) x(x -6) =0 (F) (x- 1 (%-7)=2 (¢ - 3) (e-4) 


(5) Find the solution of the following equations in the set of complex numbers using the 
general formula. 
(A 2 -4x+5=0 (8B) 2 + 6x +5 =0 


(E) 32-7x+6 =0 (D) 4x -x +1 =0 


Find the value of K in each of the following cases: 
(A) If the two roots of the equation * + 4x + K =0 are real different. 
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Determining the type of roots ofa Quadratic equation 
[BÎ If the two roots of the equation 4? — 3x + 2 + 3 =0 are equal. 


[GC If the two roots of the equation K x*— 8x + 16 = 0 are complex and not real. 


(@) IF Land M are two rational numbers, then prove that the two roots of the equation: 


Lx? + (L— M) x — M =0 are two rational numbers . 


(©) Population of Egypt in 2013 is estimated by the relation: 
Z = n?+ 1.2 n +91 where (n) is the number of years and (z) is the number of populations 


A) What is the population in 2013? ع‎ 


B ` Estimate the population in 2023. e aia a 
® Estimate the number of years at which the population will be 334 million. 
D! Write a report showing the reasons for which the population is increasing and the 


way of its treatment. 


DiscoueLthe,error; What is the number of solutions of the equation 24 — 6 x = 5 in R 


Karim's answer 


Ahmed's answer Jî : 
| b-4ac = CF4 «2x5 ÎÎ t-4ae= 6-4 «2 ¢5) 
36-40 =-4 = 36+40 = 76 

| th liscriminant is positive. then there are 


1 diseriminant i is negative, then | there ۍ‎ 
no real solutions 


® If the two roots of the equation 4? + 2 (K = 1) x + (2K + 1) =0 are equal, then find the 


real values of K , and the two roots. 


First: Complete each of the folowing: 

(D if x = 3 is one of the roots of the equation + M x 27 = 0, then M = and 
the other root is 

@ If the product of the two roots of the equation : 2 x? + 7 x + 3 K = 0 equals the sum of 
the two roots of the equation: 4? — (K + 4) x = 0, then K = 


(@) The quadratic equation which each of its two roots increases 1 than each of the two roots 
of the quadratic equation X* — 3 x + 2 =0 is ........ 

The quadratic equation which each of its two roots decreases 1 than each of the two roots of 
the quadratic equation ® — 5 x + 6 =0 iS... 


Second: multiple choice 

(©) If one of the two roots of the equation x*- 3 x + c = 0 is twice the other, then e= ... 4 
(A-4 @ -2 @2 D4 

(©) If one of the two roots of the equation ax — 3x+ 2 =0 is the multiplicative inverse of the 
other . then a = 


GP OF e2 
@ If one of the two roots of the equation x— (b — 3) x + 5 = 0 is the additive inverse of the 
other, then b = ils PETES 


3-@ 5-ھ 


Third : Answer the following questions 
Find the sum and the product of the two roots in cach of the following equations: 
(A) 3? + 19x-14=0 (B) 4+4 x-35 =0 


(® Find the value of a , then find the other root in each of the following equations: 
(A) ıf: 
(BJ If:x=2  isone of the two roots of the equation a5 x + 4= Û sss 

® Find the values of a and b if: 

[A 2 and 5 are the two roots of the equation x? + a x + b = O 2 
(B8) -3 and 7 are the two roots of the equation ax? = b x = 21 =0 
(€) land } are the two roots of the equation û 4® x + b = 0 


—1 isone of the two roots of the equation 3-2 x%+ 4 =0 ds. 


[D) /3i and - ¥3i are the two roots of the equation 4? + a x + b = 0 
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‘The relation between two roots of the second tion and Hê 


(D Investigate the type of the two roots in each of the following equations, then find the 
solution set of each equation: 
[Al 2+ 2-35 =0 IB 2+3+7 =0 


[D) 33x -8)+ 16 =0 


2 Find the value of c, if the two roots of the equation c 4 — 12x + 


= 0 are equal. 


(3 Find the value of a, if the two roots of the equation 47 


3x + 2> =0 are equal. 


14) Find the value of c, if the two roots of the equation 34 — 5 x + e = 0 are equal, then find 
the two roots. 


9) Find the value of K, if one a root of the equation 4? + (K = 1) x= 3 = 0 is the additive 
inverse to the other root. 


6® Find the value of K, if one root of the equation 4 K ı* + 7 x + K+ 4 = 0 is the multiplicative 
inverse to the other root. 


® Form the quadratic equation whose two roots are : 
@-24 (BJ -Si,si 


(D 1-3,1 +3i (3-2 31 , 3+2 3 
(18 Find the quadratic equation in which each of the two roots is twice one of the roots of 
the equation 24? — 8x + 5 =0 


9 Find the quadratic equation in which each of the two roots exceeds 1 than one of the two 
roots of the equation : 3 — 7x — 9 =0 


0) Find the quadratic equation in which each of its two roots equals the square of the 


corresponding root of the equation : 4? + 3x — 5 = 0 


@D If Land M are the two roots of the equation 4 — 7 x + 3 = 0, then find the quadratic 
equation whose roots are: 
[A2L,2M (BJL+2,M+2 


(BJL+M.LM 


22) Areasi the dimensions of a rectangular piece of land are 6 and 9 metres, it is required 
ind the 


to double this area by increasing each dimension with the same distance: 
additional distance. 


23 GrticaLthinking: Find the values of e in the quadratic equation 7 2 + 14 x + e = 0 such 
that the equation has: 
[Al two real different roots. 
[BÎ equal real roots. 
[CG two complex non-real roots. 


2% Discoxerthe error; If L + 1 and M + 1 are the roots of the equation 4* + 5x + 3 = Û then 
find the quadratic equation whose roots are L and M. 


[Amira's answer 


28) GriticaLthinking; If the difference between the two roots of the equation x + Kx + 2K = 0 


equals twice the product of the two roots of the equation 4 + 3 x + K = Û then find the value 
of K. 
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in the interval ....... 


. in the interval .... 


First : complete each of the following: 
(O The sign of the function f, where f(0) = = 5 is 


(@) The sign of the function f, where f(0 = + 1 is 


@) The sign of the function f, where f() = * — 6 x + 9 is positive in the interval 


(@) The sign of the function f, where f(0) = x — 2 is positive in the interval ss 


® 


(5) The sign of the function f, where f(0) = 3 — x is negative in the interval 


itive in the interval 


© The sign of the function f, where f() = ~ (x — 1) (x +2) is pos 


@ The sign of the function f, where (GD = 4? + 4 x = 5 is negative in the interval 


Ez3 


(@) The figure opposite represents a first degree function in xt: 
[A The function is positive in the interval a... 
[B the function is negative in the interval 


(©) The figure opposite represents a second degree function in 4: 
O f= O when E aa 

(BÎ fO> when x € sss 
(O 10< When E ane ا‎ 
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Second: answer the following questions: 


0 In exercises from (A) to ÎN, determine the sign of each of the following functions: 


A) f0) =2 (B) f) = 2x 
ID f) =2x+4 

[EJ f) =3 -2x OI = 

@ f(0) =2 0) =4 


f0) = (-2) (t+ 3) 
10 =x -2 
f(r) = 4, + 10% -25 


IK f00 = (2-3) 
(MD f0) = x 8 x + 16 


® Graph the curve of the function f(r) = x 9 in the interval [ - 3, 4 ], hence determine the 
sign of fOO. 


(2) Graph the curve of the function f(¢) = = 4 + 2 x + 4 in the interval [- 3, 5], hence 
determine the sign of fC. 


3 Discoverthe errori IF f() = x + 1, g(x) = 1 =°, then determine the interval at which 


the two functions are positive together . 


x=-1 makes f0) =0 
f(D is positive in the interval ]- 1. ool, 
x= +1 makes g(r) =0 

g(%) is positive in the interval ]- 1, 1[ 
thus the two functions are positive 
together in the interval 

E E ELSE A 


yousof's answer j 5 [Amira's answer 
x=-=1 makes f(0) =0 

f) is positive in the interval ]- 1, ol, 

x=+*1 makes g() =0 

g(x) is positive in the interval | 1, 1[ 

thus the two functions are positive 

together in the interval 


FlelUl-LIl=P tel 


Which of the two answers is correct ? illustrate each of the two functions graphically and 
check your answer. 


® Goldminesj The production of a gold mine from 1990 to 2010 estimated in thousand 
ounce was determined by the function f : f(n) = 12 n* = 96 n + 480 where "n" is the 
number of years and f(n) is the production of gold 
First: Investigate the sign of the production function f. 
Second: find the production of the gold mine (in thousand ounce) in each of the two 
years 1990, 2005. 
Third: In which years, the production of the gold was 2016 thousand ounce? 
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Find the solution set of each of the following quadratic inequalities: 


OSD ا 4 ویس‎ 
@ #-1 <0 
@2r-*<0 
@#2+5<1 


® (-2)(-5)<0 


@ x (r+2)-3 <0 
@ «-2۴<-s 
@ 5-s 
@#26x-9 
DEST 
@ -4x+4>0 


@ 7+ -4x<0 
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EEE SSSA 


1- Use a graphical program to graph the curve of the function f 
where 
fO) 
2- The opposite figure represents the curve of a function. Can you 


2#: 


find the solution set of the equation x =1 = 0 from the graph? 
3- Are there other roots except for the roots you have got from 


the graph, throughout your study of the sets of numbers? 
4- Can you solve xî - 1 =0 algebraically? 
5- Use the factorization methods you studied before to solve this equation. use the 
“1= (x> DOR+x + 1) =0 
6- You know from the properties of equations that, if a x b x c = O then a =0, b= 0,c =0 


difference of two cubes as follows: 


Can you use it to solve the previous equation? 
Notice that x = 1 
or: x + x +1 =0 Can you solve this equation by factorization? 


0 ie [¥=T] and this is the same as the graphic solution 


7- Use the diseriminant concept of the quadratic equation to determine the type of roots of the 


equation 4 + x + 1 =0 where a= 1 , b= 1 ande =1. 
The discriminant (b™— 4 ac) 4x1xl=-3 ie b-4ac <0 


The two roots of the equation are complex, you can find them from your study of the 
complex numbers. 
8- Solve the equation 4? + x + 1 = 0 in the set of complex number . 


b4 BE then ml =3 
2 2x1 


By substituting in the formul: 


9- Write the solution set of the equation 4 = 1 = 0 in the set of complex numbers. 


BETEN LEN 


The solution set is {1, 
2x1 2x1 


10- How many real roots and how many complex roots? 

11- Find the sum of the three roots of the equation, What do you notice? 

12- Find the product of the imaginary roots. What do you notice? 

13- Find the square of one of the two imaginary roots and compare it with the other root. 


14- Why did the graphic solution give only one root, while the algebraic solution give three 


roots? explain. 


15- Search for how to represent the roots of the cubic equation graphically with respect to 


your information on the internet, 
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General Exercises 
First : choose the correct answer from the given answers: 


(OD The solution set of the equation + — 6 x + 9 =0 in Ris: 


a 3 (6) {3} e) {-3,3} (Dip 
(@) The solution set of the equation 4 + 4 = O is : 
A {2} ®) 2} © 2,2 5) {-2i, 2i} 
O) The simplest form of the expression (1 — i)* is : . 
4ا‎ B4 e-4 (DJ 4i 
(@ If the two roots of the equation ı*— 4x + K = 0 are real and different , then: 
MKk>4 ®)K<4 (elk =4 @OKk>4 
(©) If the two roots of the equation * — 12x + M = 0 are equal, then M equals: 
4-36 B-6 (e6 (D136 


(©) The quadratic equation whose roots are 2 — 3i and 2 + 3i is : 
(Al +4xr+13=0 [(BJx*-4xr+13=0 [(CJr+4x-13=0 (DJx?-4r-13= 


@ If: [-2,4] —s Rwhere fC) = 2— x, then the sign of the function f is negative in 
the interval: 
@ 2,2 ® L-2 ,21 2,4 (112,4 

(@) If one of the two roots of the equation 4 — ( M + 2) x + 3 = 0 is the additive inverse of 
the other, then M equals: 
HE ©) 2 @2 O)3 

© If one of the two roots of the equation 2 4? + 7 x + K =0 is the multiplicative inverse of 
the other, then K equals: 


A-7 (8B) -2 (e)2 Di7 
® The solution set of the inequality x + x — 2 < 0 iı 

@r-2.1 6) [-2,11 (OR-[-2,11 (DJ) R-1-2 ,1( 
Second : the figure opposite represents the graph of 3 
a quadratic function 


GD Complete each of the following : 
A The range of the function f iS sss 


B The maximum value of the function f equals 
(€ Type of the two roots is 

[D The solution set of the equation f(x) = 0 is .. 
E) f> 0 when xe 

[FI f< 0 when x € 

[GÎ f=0 whens = 


General Exercises 


(® Write the rule of the quadratic function which passes through (~4, 0) . (2, 0) and (1,9). 


Third: Answer the following questions 
3 Determine the type of roots of each of the following equations, then find the solution set 
of each equation . 


(A2 -2x=0 [Bl (e-1 =4 (e) -6x+9 =0 


(O0? + 3-28 =0 (E) 6» (r-1)=6-x 


(14) Use the general formula to solve the following equations approximating the result to the 
nearest hundredth. 
Mx +4x+ 2 =0 82-3-2) =5 


49) Find the solution set of the following equations in the set of complex numbers . 
(A)x*+9=0 Bl x?+2x+2=0 (Clx+4r+5=0 


® Find the values of a and b in each of the following : 
@ 0-3)- (2+ D=a+bi ®) @-SDG +) =a+bi 
(©) lA = a+bi Dı 
EE 
@ Find the value of M in each of the following : 


(A) If the two roots of the equation 24 + M x + 18 = O are equal 


6-4 


=a+bi 


(B) If one of the two roots of the equation 1 + 3 x + M =0 is twice the other root 


Investigate the sign of the function f in each of the following : 


Af =#-2x-8 8) f0) = 4 - 3x — x 


9) Find the solution set of each of the following inequalities : 
(Bl x*-7x+ 1050 
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Unit Test 


First: Multiple choice : 
(D The solution set of x*— 4x = -4 in R is: 

@ 2 ® {2 © 2,2 @ 4 
(@) The solution set of the inequality 4 + 9 > 6x in Ris: ss 

AR [BIR {3} e-331 (DJR-[-3,31 
(O) The two roots of the equation 24 Sx + 3 =0 are sss 


[A equal real [B real different 


complex [D) Complex and conjugate 


(@ The quadratic equation whose roots are (1 +i) and ( 1 =i) is : 


(A 2-2x+2=0 (BJ +2x-2=0 [CD 2+2x+2=0 (P2-2x-2 =0 


Second : Answer the following questions 
(©) If (a + 3)x? + (2 — a) x + 4 =0, then find the value of a in each of the following cases: 
A One root of the two roots of the equation is the additive inverse of the other root 


(E) The sum of the two roots equals 6. sss 
(©) A If Zand Ê are the two roots of the equation x — 6x + 4 = 0, then find the equation 
whose two roots are L and M. 


[BÎ Investigate the sign of the function f, where f(r) = § — 2x — 1. 


(@) [A Prove that the two roots of the equation +? + 3 = 5x are real different, then find 


the solution set of the equation in R and approximate the result to the nearest 
thousandth. 


- 5-14 50 


ÎB Find the solution set of the inequality : 


(® Physics. applications; A rocket is launched vertically upwards with a speed of 98m/sec. 
If the relation between the covered distance "S" in metre and the time "t" in seconds is 


given as: S = 98t - 4.9 t, then find : 


[A The distance covered by the rocket in 2 seconds. 


| The time taken by the rocket to cover 470.4m. Explain why there are two answers. 


Accumulative Test 


® Find the value of K which makes the equation 31? + 4x + k = 0 have two : 
Al equal real roots ÎB | real different roots 
[CJ complex not real roots 
(@) Find the value of K which makes: 
A) One of the two roots of the equation 4 — k x + k + 2 = Û is twice the other root. 
IB! One of the two roots of the equation 4 — k x + 8 = 0 increases 2 than the other root. 
CÎ One of the two roots of the equation 4 — k x + 3 = 0 increases 1 than the 
multiplicative inverse of the other root. 
®) If L and M are the two roots of the equation 4 — 3x + 2 = 0, then find the quadratic 


equation whose roots are: Ny 4 
[Al 3Land3M BL+landM+1 (CI Land @OL+M,LM 


(@) If and r are the two roots of the equation 6 — 5 x +1 = 0, then form the quadratic 
equation whose two roots are L and M. 


(©) Graph the Curve of the function f, where f() = 
graph determine the sign of f in that interval . 

(6) Graph the Curve of the function f, where f(r) = 6 — 5x — 4° in the interval [-3, 2], from 
the graph determine the sign of f in that interval. 

(@ Find the solution set of the following quadratic inequalities: 

+ 4x +4 <0 (B-6 >-5 @ -2 <-9 


3 4 in the interval [ -3,3]. from the 


3-2 E 6 10-25 ( 


J 2x -7x 515 


@Ifa=1+/Ti . b=-1-iandc=-2- /F +i, then prove that: ¢ = b = (a — b)i 


If you cannot solve a question, use the following table: 
No of question 2 3 4 6 7 8 


1-4 1-4 1-4 15 1-5 1-6 1-2 


1 
ab | ¢ 
ENE 
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lessons of the 


Lesson (2 - 1): Similarity of Polygons. 
Lesson (2 - 2): Similarity Of Triangles. 
Lesson (2 - 3): The Relation between the Areas of two Similar Polygons. 


Lesson (2 - 4): Applications of similarity in the circle. 


2-1 


(D Show which of the following pairs of polygons are similar, write the similar polygons 
in order of their corresponding vertices and determine the scale factor of similarity (side 
lengths are estimated in centimetres). 


@ LL [Bi z 


۰ 
D A 
اا‎ 
Zz 49 Ei 7 


(®) If polygon ABCD ~ polygon XYZL, complete: 
AB 

BE 
BC+ YZ 


JABxXZL=XYx 
Perimeter of polygon xy 
Perimeter of polygon. AB 
@ Polygon ABCD ~ polygon XYZL, If AB = 32cm, BC = 40 cm, XY = 3m = 1 and 

YZ = 3m + 1, Find the numerical value of m, 


(@ The dimensions of a rectangle are 10cm and 6cm. Find the perimeter and the area of 
another rectangle similar to it if: 
[AJ Scale factor equals 3. 


J Scale factor equals 0,4 


و | 


(©) In each of the following figures, polygon M, ~ polygon M, ~ polygon M,,. 
Find the scale factor of similarity of each of polygon M,, polygon M, w.rt polygon M, 


A iB) 


[1 
1 
18 
1 
1 


N 


1: 
1 
1: 
1 
=I 
1 


hS 1 


(©) The following three polygons are similar. Find the numerical value of the symbol used. 


15am 
Som 


Tom 


(® Aetiuityi the length of a golden rectangular box is 16.2cm. Calculate the width of the 
box to the nearest centimetres. 


(©) Two similar rectangles, the dimensions of the first are Sem, 12cm and the perimeter of 
the second is 200cm. Find the length of the second rectangle and its area. 


(®) Architecture Engineering: the figure opposite shows the Floor plan of a house with a 
drawing scale 1 : 150. Find: 


ok sem eM — 


ÎA' The dimensions of the reception. ا‎ 


bedroom 
B The dimensions of the bedroom. reciption 


o 


Area of the living room. ا‎ 


Living room 


ù 


Area of the floor's house. 


r aan 


TET 


(D State which of the following cases, the two triangles are similar. In case of similarity, 
state why they are similar? 


(®) In the figure opposite: ABC is a right angled triangle, AE L1 BE %4 
First: complete: AABC ~ A... ب مہ ی‎ 
Second: If, y, 3, ım and n are the lengths of the straight 
segments in centimetres, then complete the following 1 Bb 
proportions: 


=£ 


» 
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(@ AEB and DE are two chords in a circle, AE N DC = {E}, where E lies outside the 
cirele, AB = 4cm, DC = 7em and BE = 6em. prove that AADE ~ ACBE, then find the 
length of CE 


(©) ABC, and DEF are two similar triangles, AX L BC to intersect it at X, DY 1L EF 
and intersects it at Y. Prove that BX x YF = CX x YE 


(©) In A ABC, AC > AB. M e AC where m(Z ABM) = m (ZC). 
Prove that (AB)? = AM x AC. 


(@) ABC is a right angled triangle at A, AD L BC to intersect it at D 
AD = 6¥ Tem. Find the length of BD, AB and AC. 


In the figure opposite: ABC is a right angled triangle at A, 4 
AD L BC, DE L AB, DF L AC. Prove that: E 
A) AADE ~ ACDF 5 


e تة‎ ET 


(©) In the figure opposite: ABC is an obtuse angled triangle at A, 
AB =AC. AB 1L AB and intersects BE at D. 
Prove that: 2(AB)* = BD x BC 


(0) The two sets A and B represent the side lengths of different triangles in centimetres. In 
front of each triangle from set A Write the triangle similar to it from set B 


Set (A) Set (B) 

A 
1 [%6 6 6 B 
2|5 TT sU € 
3|5 8 , 10 D 
47 E.» 8 E 
S|16 . 27 . 28 FE 

G 


0 In the figure opposite: A B C is a triangle in which AB = 6cm , 


BC = 9em and AC = 7.5m. گ۸‎ 

D 
D is a point outside the triangle ABC 8 
where D B = 4cm and DE = 5cm. Prove tha ر‎ § 
[A) A ABC ~ ADBA ce gem 8 


(B) BA bisects Z2 DBC 


2) In the figure opposite , Complete: 
AABC~A 
and the scale factor = 


(1 In the figure opposite: AABC ~ AXYZ, . # 


E is the mid point of BC, M is the mid point of YZ, 4 
CD 1 AB and ZL 1L XY. prove that: 1L 0 
C 
A. AAEC ~ AXMZ 4 
M B 
B CI AE ۷ 
ZL 7 XM 


(6% ABC and XYZ are two similar triangles, where, AB > AC, XY > XZ. 
E and L are the mid point of BC and YZ respectively. AF L BC and XM L YZ 
Prove that A AEF ~ A XLM 


5%) ABC is a triangle, D e BC where (AD) = BD x DC . BA x AD = BD x AC. Prove 
that: 
A AABD ~ ACAD 8B) AD 1L BC C) m (Z BAC) = 90° 


(® The diagram opposite shows the location of a gas 
station. It is required to build it on a high way at 
the intersection of a road that leads to city C and 
perpendicular to the high way between the two cities A 
and B. 


A How far is the gas station from city C? 


B_ What is the distance from B to C? 


O 


Use Google Earth program to calculate the shortest distance between the governates of Egypt 
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(CD Complete: 
[AJ If A ABC ~ A XYZ, and AB = 3 XY, then 


area (A XYZ) _ 


area (A ABC) 9 
If A ABC ~ A DEF, area of (A ABC) =9 area of (A DEF) and DE = 4cm, then 
AB = 


ن 


(@) Study each of the following figures, where K is constant of proportion , then complete: 


Bi A 
sy 4 
cC D B 
AB N ED = {E} m (Z BAC) = 90°, AD L BC 
area of (A ACE) = 900 em? area of (A ADC) = 180 em? then: 


then: area of (A DEB) = area of (A A BC) em 
©) ABC is a triangle, D € AB where AD = 2 BD and E € AC where DE // BC 


If the area of A ADE = 60cm?, find the area of the trapezium DBCE. 


(@ ABC is a right angled triangle at B. The equilateral triangles ABX, BCY, and ACZ are 
drawn . prove that : area of (AABX) + area of (ABCY) = area of (AACZ). 


©) ABC is an inscribed triangle in a circle where 2 £ from the point B, a tangent is 
drawn to the circle and intersects AC at E. 


area of (A ABO) _ 1 
area of (A ABE) 1® 


prove that: 


ت 


‘The Relation between the 


(©) ABCD is a parallelogram, X € AB, X # AB. where B X =2AB.Y e CE .Y ¢ CB, 


ik „ area of (ABCD) _ 1‏ او 
where BY = 2 BC. the parallelogram BXZY is drawn, prove that; AEE AREDY‏ 


(@) ABC is a right angled triangle at B, BD L AC and intersects it at D. The squares 
AXYB and BMNC are drawn on AB and BC respectively outside the triangle ABC: 
A Prove that polygon DAXY B ~ polygon DBMNC 
/B IFAB = 6cm and AC = 10cm, find the ratio between the areas of the two polygons. 


AB C is atriangle , AB, CB and AC are corresponding sides to three similar polygons 
X, Y. Z drawn outside the triangle respectively. If the area of polygon 
X equals 40 cm, area of polygon Y equals 85 cm? and area of polygon Z equals 125em. 
Prove that: the triangle ABC is right angled. 


(@) ABCD is a square, AB. BC, CD and DA are divided in the ratio 1 : 3 by the points X., 
Y, Z and L respectively. 
PE ESE! _ Areaof the square XYZL 
A) XYZL is a square کے ا‎ 
Area of the square ABCD Û 


The floor of a GYM rectangular hall of dimensions 8m and 12m. was covered with 
wood, for 3200 pounds. Calculate ( use similarity) the cost of covering a larger 


rectangular hall of dimensions 14 ecm and 21cm with the same kind of wood and price. 


(D Use the calculator or mental math to find the numerical value of x in each of the 
following figures. (lengths are measured in centimetres) 


5 I RD 


٩۹ 
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(@) In which of the following figures, the points A, B, C and D Lie on a circle? Explain 
your answer. (the lengths are measured in centimetres) 


a ^ ® 


(@) In which of the following figures, AB is a tangent to the circle passing through the 
points B, C and D. 


RA 


(@ Two cireles are intersected at A and B. C € “AB and C € AB, From C, The two tangent 
segments CX and CY are drawn to the circle at X and Y respectively. Prove that CX = CY. 


(©) In the figure opposite: M and N are two tangential circles at E. 
AC touches the circle M at B, and touches the حو‎ 0 
cirele N at C, AF intersects the two circles at 
F and D respectively, کا‎ a 
where AF = 4cm, FE = 5cm, ED = 7cm. A 


Prove that B is the midpoint of AC 


e وة‎ E 
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: Le XY where XL = 4cm, 


(6) In the figure opposit 
YL= 8cm, M e XZ where XM = 6cm , ZM = 2cm 


Prove that: 
Al AXLM ~AXZY 
BÎ LYZM is a cyclic quadrilateral. 


@ AB N CE = {E}. AE = 3 EC. IfB E = 6em and CE = 5cm. 
prove that the points A, B, C and D lie on one circle. 


AB C is a triangle. D € BC where D B = 5cm and D C = 4cm. If A C = 6em. Prove that: 
AJ AC is a tangent segment to the circle passing through the points A, B and D. 


A ACD ~ A BCA 
Area of (A ABD): area of (A ABC) = 5 : 9 


a 


(@) Two concentric circles at M, their radii are 12cm, 7cm, AD is a chord in the larger 
cirele to intersect the smaller circle at B and C respectively. Prove that AB x BD = 95 


® ABCD is a rectangle in which A B = 6em and B C = Sem. BE L AC and intersects 
AC atE and AD atF. 
[A Prove that (AB) = AF x AD. 
|B Find the length of AF . 


D ladustry A gear was broken in a machine, to change it, 
it is needed to know the radius length of its circle. 
The figure opposite shows a part of this gear. What is the = 


radius length of its circle? 


entrance A 


$ 
(® Environment; The figure opposite illustrates ك‎ > onirance D 


«0 
a plan of a circular garden involving two ل‎ 
intersected roads at a fountain How for is the کی‎ + 

fountain from the entrance C?. entrance 8 4Z E 


3 Hame; Hoda uses a circular grill of a radius S0cm made of wire to کج‎ 
prepare the meat. There are two parallel and equal wires supporting) 1 
the gril as shown in the figure opposite. If the distance between 
those two wires is IOcm, calculate the length of those two wires. 


%3) Contact; satellites transmit the T.V programs everywhere 
on Earth special dishes are used to recieve the signals of 


T.V broadcast these dishes are concave the figure opposite 
îllustrales a section of such a dish of a diameter length 
180cm. 


General Exercises 


® In the figure opposite: Which of the following statements is incorrecf: 
A. (ADP = DB x DC 
B} (AB) = BD x BC 
€} AC xBC =AB x×AD 
DJ) AB xAC = AD x BC 


(@) In the figure opposite: ABC is a triangle, Dé AB and E e AC. 
Prove that A ADE ~ A ACB, 
then find the length of ED 


(®) In the figure opposi' 
Dé AB where A D = 16cm and C lies on the circle 


: AB is a diameter in cirele M. Its length is1 2cm. 


where C D = 8cm. CE L AB 

Prove that: 

A CD is a tangent segment to circle M. 
B A DCB ~A DAC 

C CE =4.8cm 


(@ ABC is a right angled triangle at B. BD L AC, A B = 15cm and AD = 9cm. The 
squares ABYX and BCEF are drawn on AB and BC respectively from outside. 
A Prove that polygon DAXYB ~ polygon DBFEC. 
B Find area of (polygon DAXYB) : area of (polygon DBFEC) 


General Exercises 


(©) In the figure opposite: M and N are intersecting circles at A and B. 
ABF N CD N EF = {X} where 


xX 
<3 
XD = 2 DC, EF = 10 cm and FX = 6cm 
A Prove that CDFE is a cyclic quadrilateral. 
(8B) Find the length of CD 
7 E 


۵ 


(6) In the figure opposite: two concentric 


ii, ا‎ 
The lengths of the straight segments are measured in centimetres. aD, A 


Find the numetical values of x and y. ر‎ 


(®) Zag: In a school trip to the z00, Hosam wanted to know 
the height of a Giraffe. He put a plane mirror on the 
ground at 2 metres apart from him and 6 metres from 


the giraffe. If Hosam, mirror, and the Giraffe are on a د‎ 
straight line. and the height of Hosam is 1.5m, How 
0 6 
high is the Giraffe. Mirror ê" 
(©) Activity: physics: Calculate the homothetic transformation, and the numerical value of 


x in each of the following figures. 


4 


FEM E 
object 
کن‎ 


ا 


e اة‎ EN 


Unit Test 


(D Complete each of the following: 
A' If two polygons are similar to a third one, then the two polygons are 


B If the lengths of the corresponding sides of two triangles are proportional , then 
they are 


€ If the ratio of perimeters of two similar polygons is 3:5, then the ratio of their areas 


D. Ifthe two chords AB and CD of a circle are intersected at X, then: 


> = x e 20 em 2 
z 16em y 
E Ifthe rectangle ABCD ~ the rectangle XBZY, 6 
AD = 15em, CD = 20cm and YZ = 16cm 
8B x 


(2D In the figure opposite: AE // DC. AC = ED N {B}, 
AB = 3em, BC = 6em and ED = 12cm. 
Find the length of EB 


D 
(@) In the figure opposite: polygon ABCD ~ polygon XECF. 
Prove that AB // XE. ۴ ۳ 
If XE = } AB, CF = 9 cm, then find the length of FD 0 
e 


(@ ABC is a triangle in which X € AB where AX = Sem, XB = 12cm A 
Yé AC. Where AY = 10cm and YC = 6cm. 
Prove that: 

Al AABC ~ AAYX 
B XBCY is a cyclic quadrilateral. 


AB and CD are two chords in a circle intersected at E. If E is the midpoint of 
AB, CE = 4cm and ED = 9em, then find the length of AB . 


Accumulative Test 


Multiple choice questions 
@ f XÈ 3, then 11 - x equals: 


A -10 |B) zero cls D10 


(2) Use the given data in the figure opposite „ then X equals: iê 
A32 Bl18 
27 DIsı 

42 


(@) Use the given in the figure opposite „ then x equals: 
Als Bı 
CJ 12 Dil4 


(@ In the figure opposite: AB = 12cm and CE = 4 cem, then ED = 2 
Al Sem B) 6em 
CJ 8cm DJ 9cm 5 م‎ 
ce 


(©) Two similar rectangles, the dimensions of the first are 10 em and 8 cm while the 
perimeter of the second is 108 cm, then the side length of the second rectangle equals: 
Al ı8cm B) 24cm Ci 30cm D| 36cm 


ıShort answers questions 


(©) In the figure opposite: find the value of x and y 
(the lengths are measured in centimetres). 


. BE _ DE 
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Accumulative Test 


(©) In the figure opposite: AE L AB. ABD L BE 8 
m(Z B) = 30° and AC = 6cm 
ھ ا ڪڪ ڪڪ‎ 
Find the length of : AB, BD and AD ر‎ 
c D B 
Long Answers questions: 
(O) ABCD is a trapezium, its diagonals are intersected at E. 
< e AE DE 
If AD // BC, prove that e = Eg 
(10 In the figure opposite: ABCD is a rectangle. D £ C 
M is a circle of radius length 6 em ٤ 
touching AB at E and CD at F. 
MY // AB and intersects the circle at X and AD at Y. ق‎ 3 B 


a of (A AEM) 
area of (A ABC) 


If: X ¥ = 2cm and = Û, then 


find the length of each of BE and BC 


Do you need help? 
If you did not solve any of the previous questions , you can use the following table: 


Nocnaueion) 1 (| 2| 3 | 4 | 5 (| 6 | 7 | 8 | 9 | 16 | 


No of lesson 1 j okile)| 3 E 


5 
5 


اك ااه ها 


Lesson (3 - 1): Parallel lines and proportional parts. 
Lesson (3 - 2): Angle Bisectors and Proportional Parts. 


Lesson (3 - 3): Applications of Proportion in the Circle. 


3-1 


(D In the figure opposite: ED // EC. Complete: A 
AD 
Alif 5F 
E p 
@ ir AE 4 
2 E 
c 8 


(2) In the figure opposite: DE // HC. Determine the correct statements in each of the 
following: 


A 


cC B 


(@) In each of the following figures: DE // BC. Find the numerical value of X (length in centimetres). 


اھا 


(B ۶ lei 


® (F 


9 7 Dz2x+1 8 


(® In the figure opposite: AB // DE and AE N BD = {C} 
AC = 6em, BC = 4cm and CD = 3cm. 
Find the length CE 
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(O) XY N ZL = {M}, where XZ // TY. If XM = 9cm, Y M = 15cm and ZL = 36 cm. 
find the length of ZM. 


(©) For each of the following, use the figure opposite and the given data to find the value of x: 


A AD=4 , BD=8 , CE =6 and AE=x. 4 
@AE=x ,EC=5 , AD=x-2 and AD=3. 
CIAB=21 , BF=8 , FC =6 and AD =x. 2 
DÎAD=x , BF=x+5 and 2DB = 3FC = 12 
(® In each of the following figures, Is XY // BC? ce 8 
A 8 IG c B @ 
8 2 
را چ‎ 
A X٤ 
که‎ | 
g2 
CERRY TEER TA 4 Y 


€ gom Y1 tm ^ 


(@) XYZ is a triangle in which XY= 14em, XZ = 21em and L € XY where XL = 5.6em and 


M e XZ where XM = 8.4cm. Prove that LM // YZ 


(O) In the triangle ABC, D e AB. E €, AC and SAE =4 EC. 
If AD = 10 cm and DB = §Scm. Is DE // BC? Explain your answer. 


® ABCD is a cyclic quadrilateral, its diagonals are intersected at E. If AE = 6em, BE = 


13cm, EF = 10cm and ED = 7.8 cm. prove that ABCD is a trapezium. 


D Prove that the line segment drawn between two mid points of two sides in a triangle is 


parallel to the third side and its length is equal to a half of this side. 


® ABC is a triangle, D € AB where 3 AD =2 DB and E € AC where 5 C E= 3 AC and 
AX is drawn to intersect BC at X. If AF = 8cm and AX 
that the points D, F and E are collinear. 


ABC is a triangle, D e BC. where B2 


Ocm where F € AX. Prove 


3and Ee AD. where A = 3 


~ 
13 3 AD TT 


AE is drawn 
to intersect AB at X, DY // CX and intersects AB at Y. Prove that AX = BY. 


Fis 


64) ABCD is a rectangle, its diagonals are intersected at M. E is the mid point of A! 
the midpoint of MC. DE is drawn to intersect AB at X and DF is drawn to intersect 
BC at Y. Prove that: XY // AC. 


M 


5) Write what each of the following ratios equals using the figure opposite: 


(™ (o) (o 


8 


®) In each of the following figures, calculate the numerical values of x and y (lengths are 


measured in centimetres) 


ai ۷ B @ 
8 20 
15 12 
y۷ 
12 FE REY 
EERE 


Jo 
3 «+2 6 


GD In the figure opposite: 
AB N CD = {M},E € MB, 
Fe MD and AC // FE // DB. 
Find: 


[A] The length of MF. 
ÎB The length of AM. 


® AE N CP ={E}.x€ AB.y € CD and XY // BD // AC 
Prove that: AX x ED = CY x EB. 


@9 In each of the following figures, calculate the numerical values of x and y: 
@ B ۸ @ 


0 ABCD is a quadrilateral in which AB // CD, its diagonals intersect at M and E is the 
mid point of BC . EF // BA and intersects BD at X, AC at Y and AD atF. 
prove that: 


lAJEY= @ کے‎ 


MT DM 


(D In the figure opposite: AD bisects Z A. Complete: 


(D) AB xCD = e b5 B 


(@) In each of the following figures: find the value of X (lengths are estimated in centimetres) 
A lB) 


(@) ABC is a triangle. its perimeter is 27em. BD bisects Z B and intersects AC at D. 
If AD = 4cm and CD = Sem, find the length of AB , BC and AD 


a A ^ @ 


(©) ABC is a triangle in which AB = Sem, AC = 4cm and BC = 6cm and AD bisects Z A 
and intersects BC at D and AE bisects the exterior angle at A and intersects BC at E. 
Find the length of DE, AD and AE. 


e اة‎ ET 


(©) In each of the following figures, prove that XY // BE 
D,_6om 8B) cC 
A > D0 
4cm x 
x 
Gem 


(® In each of the following figures, prove that BE bisects Z/ ABC. 
2 4 


@ ۸ B 
3 
§ 3 
¥ 
B 
e 
D“2sem € 
A 
(©) In the figure opposite: ED // XY // BC and 
AD x BX =AC x EX. D ع‎ 
Prove that AY bisects Z CAD. 3 Xx 
B8 


(O) ABC is a triangle, D e BÛ , D ¢ BC where CD = AB. CÊ // DA and intersects AB at 
E. EF // BC and intersects AC at F. Prove that BF bisects Z7 ABC. 


: ABC is a triangle in which AB = 6cm, AC = 9cm and 


10cm. D € BC where BD = 4cm . 
BÊ L AD and intersects AD and AB at Ë and F respectively. 


(A) Prove that AB bisects ZA. 
B) Find area of (A ABF) : area of (A CBF) 
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(D Determine the position of each of the following points with respect to the circle M, of 
radius length 10cm, then calculate the distance between each point from the centre of 
the circle. 


(A P(A) =- 386 (©) P(C) = zero 


(@) Find the power of the given point with respect to the circle M which its radius length is r: 
ÎA' The point A where AM = 12cm and r = 9cm ت‎ 2 

The point B where BM= 8 cm and r = 15 cm .. 
The point C where CM= 7 cem and r= 7cm ss. E 
D The point D where DM= T7 cm and r = 4 cm sss 


(@ If the distance between a point and the centre of a circle equals 25cm and the power of 
this point with respect to the circle equals 400. Find the radius length of this circle. 


(@ The radius length of circle M equals 20cm, A is a point distant 16cm from the centre of 
the circle, the chord BC is drawn where A € BC and A B =2 A C. Calculate the length 
of the chord BE. 


(©) In the figure opposite: the two circles M and N are intersected at A and B 
where AB N CD N EF = {X}.XD =2 DC. EF = 10cm and 
P, (X) = 144. 

A Prove that “AF is a principle axis to the two circles M and N. 


(B’ Find the length of XC and XF 3 
[CG Prove that CDFE is a cyclic quadrilateral. 


e تة‎ ET 


(©) Use the given data of each figure to find the value of the symbol used in measurement, 


@ D100 (B6) o A iS 
7y 
A 
5 ٣ 
B 


E 


(®) In the figure opposite: m(/ B A C) = 33°, m(/ B DC) = 70", ا‎ 
m(AB) = 94° , X(CY) = 100° Find the measure of each of: E 
A xy 


B) AX 
£ BEC 


(®) ladustry; Acircular saw for cutting wood, the radius length 
of its circle equals 10cm. It rotates inside a protective 


container. If m(Z BAD) = 45° and m(ً BD’) = 155° Find the 
are length of the disc's saw outside the protective container. 


(8) Gemmunication; The signals produced from the 


۸ 
communication tower follow a ray in their pathway, its 0 
starting point is on the top of the tower and it is a tangent to 

the surface of the earth, as in the figure opposite. Determine 

the measure of the arc included by the two tangents supposing gp; 


that the tower lies at sea level, and m(Z CAB) = 80" 


General Exercises 


(O complete each of the following: 
A) The bisectors interior and the exterior of an angle of a triangle are 
B) The bisectors of the angles of a triangle intersect at 
(€) If a line is drawn parallel to one side of a triangle and intersects the other two sides, 
then it 
D! The exterior bisector of the vertex angle of an isosceles triangle is 
the base of the triangle. 
[E If the power of a point A with respect to the circle M is a negative quantity, then A 
lies 


(2) Use the given in the following figures to find the value of the symbol used in measure. 


Cc A 
0 
Cran Êm B 


(8) M and N are two intersecting circles at A and B. 


“ED is a common tangent to the two circles M and N at D E 
and E respectively. BA N DE = {C} 

[A Prove that “BC” is a principle axis of the two circles. 

IB IFA B = 9cm and P,(C) = 36, Find the length of CA and CD 


(4) The figure opposite shows a rectangular traffic baı 
ABCD, it consists of parallel, congruent and equidistant 
straight segments. It holds two supports AC and BD to 
intersect one of the vertical rods at F and E respectively. 
If AB = 120cm, then find the length of EF . 


Architecture Engineering: from point A which 


a part from the base of a vault above the door of a house, 


ier 


it is found that the power of the point A with respect to 
the circle of the vault equals 6.4 square metre: 
A Find the length of the base of the vault ( BC). 


B) If the height of the vault equals 80cm, find the power 
of the point D with respect to the circle of the vault and its radius length . 


ES‏ ا ا 


Unit test 


(OD Use the given data in the following figures to Find the value of the symbol used in 


measurement. 
a 0 A lB 5 ec 5 
cm xom 
F E (3x - 10)" 
xom 3em د 8 ےه‎ 
emê yr 
e و‎ (+2jom چ‎ 
(2) In the figure opposite: Z7 ACB is a right angle, BC // DE and cC 
CD // EF. Prove that: E 
AF x AB = (AE) + (ED) 
8 SS: b 


(®) ABC is a triangle, N is a point inside the triangle. the angles ANB, BNC and CNA are 


bisected by the bisector AB. BC and CA at D, E and F respectively. 


; AD „ BE, CE 
Prove that: Dg EC * EA =1 


(@ Ais a point outside circle M, AB is a tangent to the circle at B. 8 
> ا ا چ‎ EC 
AĞ and AE are drawn to intersect the circle at C, D, E, and F A 
respectively. 
AC = 4cm and EF = 9cm. F۴ 


A IF P,,( A ) = 36 find the length of AB, AE and CD 


Bi IfX e CD where CX = 2em, find P(X) and Pq (D). 


ADis a median of AA B C, CX bisects Z7 ADB and intersects AB at X, DY bisects 
£ ADC and intersects AC at Y. 


A Prove that XY // BC. 


B! If DZ L XY and intersects it at Z, XZ = 9cm and ZY = 16cm. 
find the length of : DX and DY. 
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Accumulative Test 


multiple choice questions: 


x 9ے‎ & 
@ If = 3 then x equals: 


A) 12 B16 €)27 Disı 


(®) The two roots of the equation x* + x - 20 = 0 are: 


A) 2.-10 (8) 4,-5 C)5,-4 2-45 

(@) If DE // BC. then A C equals: Ea 
Al acm B) 4cm ع‎ Cs om 
C | 6em DJ 10cm c 8B 


(@ If the straight lines L,, L, and L, are parallel, 
M and M are two transversals, 
lengths are measured in centimetres, then x equals: 
Als B3 
97 Di2 


(©) In the figure opposite AD bisects the exterior angle of a triangle at A, 


then the length of CD equals : 
Al Sem B) 10cm 
C 12cm D| 18cm 


(©) The radius length of circle M equals Sem, AB is a tangent of the circle at D and 
D = 12cm. The length of AC equals: 


D 
Al 7em B) 120m 
€) 15em D) 18cm ۸ 3 ۴ 
(@) If area of AADE = 16em? 8 
then area of A ABC = cm. 
Al 16 8B) 32 چ‎ 0 
€) 64 D) 128 ce B 
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Accumulative Test 


Short answers questions: 
(®) In the figure opposite: 


AB // CD, BE = 2em, CE = 3cm and ا ا‎ 
A D = 10cm. Find the length of ED. cm 
D 
(O) In the figure opposite: BE bisects Z B 4cm Ê 
and intersects AC at E. A B = 6em. C D = Sem, DA = 7.5m and Û i 
B C = 4cm . Prove that DE bisects Z ADC. 
D A 


(0 In the figure opposite: Do 
AB and CD are two chords in the circle, AB 0 CD = {E}. ۹ 
Prove that A AEC ~ A DEB 
. C 


Long answers questions: 


D In the figure opposite: ABC is a triangle in which AB = 2 BC = 12cm, 5 
AC = 9em and D € AB where AD = 3cm and ع‎ 
E € AC where A E = 4cm. 
Prove that A ABC ~ A AED, 8 D 


then find the length of ED . 


2 ABC is a triangle, D e BÛ and D # BC, DF is drawn to intersect AC and AB at E 


and F respectively. 
If BCEF is a cyclic quadrilateral, then prove that = 


CE 


Do you need help? 


If you can not solve any of the previous questions, use the following table: 


No of question 1 2 3 || # 5 6 2 8 9 10 11 12 


Nooflesson | skills | 1-1 | 2-3 3-1 | 3-2 | 2-5 | 2-4 | 3-1 | 3-2 | 2-3 | 2-3 | 3-3 
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Directed Angle. 

Degree measure and radian measure of an angle. 
Trigonometric Functions. 

Related angles. 

Graphing trigonometric functions. 


Finding the measure of an angle given the value of one 
of its trigonometric ratios. 


4 


Lesson (4 - 1): 
Lesson (4 - 2): 
Lesson (4 - 3): 
Lesson (4 - 4): 
Lesson (4 - 5): 
Lesson (4 - 6): 


4-1 


(D Complete: 
A! A directed angle is in the standard position if ...... 


IB It is said that the directed angles in the standard position are equi el if. 
[€ A directed angle is p 


ive . if the rotation of the angle ت‎ EKE) 
if the rotation of the angle 


(D) If the terminal side of the directed enilê lies on one of the coordinate axes, then it is 
called 


If (0) is the measure of a directed angle in the standard position and n € Z , then 
(0 + n x 360°) is called .................... angles. 

(F) The smallest positive measure of the angle whose measure 530° 
[@ The angle whose measure 930° lies in the quadrant. 
[HD The smallest positive measure of the angle whose measure 690’ is ......... 


(@) Which of the following directed angles is in the standard position 
@ 7» 


۸ 6 7 9 7 o) 2 

> “ > ك ج - - 

4 * ¥ e x ۴ 
N ر‎ 


(®) Find the measure of the directed angle @ in each of the following figures: 


(4 24° (8) 215° C -40° (D) -220° (E) 640" 


` wee 


# 
A 


٤ 


e 
Directed Angle 


(©) Show by drawing each of the following angles in the standard position: 


®3: [B) 140° (e)-80° (D) -110° (E) -315* 
Determine a negative measure for each of the following angles: 
[A 83° [B) 136° (e) 90° 
IF 1070 


(@ Determine the smallest positive measure of each of the following angles: 
[A -183° ®) 217 (e) -315° (0-570 
In the figure opposite: which of the directed 
angles in the following ordered pairs is in the 
standard position? why? 
[AICO , OB) [Bl(oé. oc) 
AB. AC) [BJ(OE. OB) 
oD. 0€) (@(OE. 08) 


(O A gymnasts spins on the gaming device by an angle of measure 200°. Draw this angle in 
the standard position. 


Discover theerror: Write a smallest positive and another smallest negative angle shar 


with the terminal side of the angle (-135°) 


Karim's Ans 
the smallest angle with positive measure = | | the smallest angle with positive measure = 


-135° +180° = 45° -135° +360° = 225° 
the smallest angle with negative measure = | | the smallest angle with negative measure = 
-135° - 180° = -315° ) -135° - 360° = -45 ° 


Which of the two answers is correct? Explain your answer. 


e تة‎ ET 
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First: Multiple choice: 


(D The angle of measure 60° in the standard position is equivalent to the angle of measure: 


(A) 120° B) 240° Cc) 300° (D) 420° 

(@) The angle of measure 3 lies in the ... quadrant 
@ First BÎ second C third [D fourth 

@) The angle of measure ZÊ lies in the quadrant 
(A) First B) second €) mird (Db) fourth 


(@) If the sum of measures of the interior angles of a regular polygon equals 180° (n - 2) 
where n is the number of its sides, then the measure of the angle of a regular pentagon in 
radian measure equals: س‎ 


® ا ۲ ع ® 
کا E: A:‏ ج 


(©) The angle of measure Ê its degree measure equals... 
(A) 105° Bl 210 €) 420° (DB) s40° 

If the degree measure of an angle is 64° 48' , then its radian measure equals 
A018 B8 0.36* C 0.187 1D 0.367 


(@ The are length in a circle of diameter length 24 cm and opposite to a central angle of 
measure 30° is : 
lAl 27cm B| 37cm C 4arcm Dl sem 


(®) The measure of the central angle in a circle of radius length 15 cm and opposite to an are 
length SZem equals ... 


[A] 30° B 60° ci 90° ID) 180° 


(©) If the measure of an angle of a triangle equals 75° and the measure of another angle 
equals Ê, then the radian measure of the third angle equals 


@zZ 3 e) & E2 
5َ چ‎ ©( 0 


` eur 


e 
Degree measure and 


Second: Answer the following questions: 
® In terms of 7Z. find the radian measure of the following angles 


OBS" anes . [B) 240° o Ra 
@ -135 ID) 300° 
BO nn O R0 


(D Find the radian measure of the following angles approximating the result to the nearest 
three decimal place: 
[A 56.6 


J25” 18 [Cc 160° 50'48" 


2 Find the dgree measure of the following angles approximating the result to the nearest 
second: 
A 0.49 (8B) 2.27 


3 0 is a central angle in a circle of radius r and subtends an are of length L : 
[A IF r= 20cm and 0 = 78° 15' 20" then find L. (to the nearest tenth) 
ÎB IFL=27.3 cm and 0 = 78° 0' 24" then find r. (to the nearest tenth) 


(® A central angle of measure 150" and subtends an arc length Ilcm. Calculate its radius length 
(to the nearest tenth ). 


©) Find the radian and degree measure of the central angle which subtends an are length 8.7em 
in a circle of radius length 4cm. 


Geometry the measure of an angle of a triangle is 60° and the measure of another angle 
is . Find the radin measure and the degree measure of the third angle, ....... 

® Geometnyi the radius length of a circle equals 4 cm. The inscribed angle Z A B C of 
measure 30° is drawn in it. Find the length of the smaller are A 

® Geometry; In the figure opposite: if the area of the right angled 


triangle M A B at M equals 32 cem? , then find the perimeter of 
the coloured figure to the nearest hundredth. 


e اى‎ E 


Geometry the diameter length in a circle equals 24cm and the chord ACis drawn such 
that m (/ BAC)= 50", Find the length of the smaller are AC approximating the result to 
the nearest hundredth. 


40 Distances; What is the distance covered by the point on the end of the minute hand in 10 


minutes, if the hand length is 6cm? 


@D Astronomy; A satellite revolves around the Earth in a circular path way a full revolution 
every 6 hours. If the radius length of its path way equals 9000km, then find its speed in 
km/h .. 


22 Geometry: In the figure opposite: 2 


AB and AC are two tangent segments to circle M, 
m(Z/ CAB )= 60° and AB = 12cm. 
integer the length of the greater are BC, 


ind to the nearest 


23 Time; A sundial is used to determine the time during the day 
through the shadow length falling on a graduated surface to 
show the clock and its parts. If the shadow rotates on the dise 
by the rate 15° every hour . 

[AJ Find the radian measure of the angle which the shadow 


rotates from it after 4 hours. 


After how many hours does the shadow rotate by an angle of radian measure Z ? 


The radius of a sundial is 24 cm. In terms of 7, Find the arc length which the rotation 


of the shadow makes on the edge of the disc after 10 hours. 


2% Critical thinking: A straight line makes an angle of radian measure with the positive 
direction of the x ~ axis in the standard position in the unit circle. Find the equation of the 
straight line. 2 اتس ا‎ RES ن‎ 
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First: Multiple Choice: 
(O If 0 is an angle in the standard position and its terminal side passes through the point 
¢. HÎ, then sin O equals: 4 


OLE ے®@‎ 
3 “Wa 


al B 


(@) If sin O = } where @ is an acute angle , then m (Z 0 ) equals 
[A 30° [B) 45° © 60° [Di 90° 
(@ If sin O = - 1, cos 0 =0 , then the measure of angle © equals .. 
2 3 3 
AZ IBlzr GEz2 Dl27r 


(@ Ifese @ =2 where O is the measure of an acute angle, then measure of angle @ equals... 


A 15° B) 30° (©) 45° [D) 60" 
©) Ifcos @ = } , sin @ = HÃ , then measure of angle 0 equals 

22 4 f@5 LA 

E‏ 3 چ لھا 


(©) IF tan O = 1 where 0 is a positive acute angle, then measure of angle © equals 


A 10° 1B) 30° OE [D60 


Second: Answer the following questions: 
Find all trigonometric functions of angle @ drawn in the standard position and its terminal 
side intersects the unit circle and passes through cach of the following points. 


AEE 


e دة‎ E 


0) If O is the measure of the directed angle in the standard position and its terminal side 
intersects the unit circle at the given point, find all trigonometric function of the angle © 
in each of the following cases : 


(A) (3 a.- 4a) where a > 0 
(B) a, -24) where Û < @ < 27 
(D Determine the sign of each of the following trigonometric function: 


(A) sin 240° B tan 365° (€) ese 410° 


E) see - 2E O un JE 


42 Find the value of each of the following: 


oi ETS 
Al cos E1 x cos O + sin 7x sin 7 


(B) tan? 30° + 2 sin? 45° + cos? 90° 


3 Physics: When the sun rays fall on a translucent 


surface , they are reflected the same angle of incidence incident ray Reflected ray 
ol lanes ol rete 


but some are refracted when they pass through this 
surface as shown in the figure opposite. 

If sin @, = K sinê, and K = کک‎ = 60° , find measure 
of angle 0 


® Biscoxertheerro; The teacher asked the students to 
find the value of 2 sin 45°. 


Karim's answer 3 
| 2 sin 45° = sin 2 x 45° 2sin 45 =2 x = 


e 7 
sin 90° =1 | 7 


ے2 
2 
Which of the two answers is correct? why?‏ 


GriticaLthinking: If @ is an angle drawn in the standard position where cot © = - 1 and 
ese @ = ¥7. Is it possible that m(Z 0) = E ? Explain your answer. 
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First: Complete each of the following: 


(D cos (180° + 0) = ن‎ (@) tan (180° - 0) = 

@) ese (360° - 0) = .. 2 @ sin (360° +0) 

@) sin (9O" + 0) = sss (©) cot (90° - 0) = 

@ see (270° + 0) = ss © cos (270° - 0) = 


Second: Complete each of the following with a measure of an acute angle 


O 25° e @ e 67 2 "س‎ 
O tan 42° = cot... ۴ Dose = seb mmm 5 
® If cotan 20 = tan where 0°<0< 90° then m (/ 0) = 

® If sin 50 = cos 40 where 0 is a positive acute angle , then 0 = 

GD) If sec 0 = sec (90° - 0), then cot @ = 

®) If tan 20 = cot 30 where 0 ë ]0, F[, then m (2Z 0= ma 


GD If cos @ = sin 20 where is a positive acute angle, then sin 3 = 


Third: Multiple choi 


If tan (180° + 0) = 1 where is the measure of the smallest positive angle , then measure 
of @ equals 
A) 45° B1 30° le 60° 0 135 
9 If cos 20 = sin where 0 e |0, I then cos 20 8 ت بیت مووا‎ 
RL ®} @ 5ı 
3 
20 e cos Û where @ and Û are two acute i then tan (@ + 8) equals 
D4 Bı @7 D undefined 
20 = cos 40 where O is a positive acute angle, then tan (90° - 30) equals 
8 oi 
1 [1B 1 @ı DJ 


e تة‎ Eî 


where Û is the measure of the smallest positive angle , then measure 


©) 240° (D) 330° 


90° which satisfies each of the following: 


(€) sec300° 


(D) tan 780° 


@D If cos(90° + 0) = 
of angle 0 equals 
(A) 150° 


ع 


BI 210° 


Fourth: Answer the following question: 
(23) Find one of the values of © where O © < 
[A sin(30 + 15°) = cos (20 - 5°) 
(8) see (0 + 25°) = ese (0 + 15°) 
(&) tan(@ + 20°) = cot (30 + 30%) 


BD) cos 2 = sin 


24) Find the value of each of the following: 
(A) sin 150° 


(BJ esc 225° 


8) If the terminal side of the angle @ drawn in the standard position intersects the unit circle 


[GO 


| cos F-8) 


(DJ osc F-0) 


at the point B (- È. $), then find: 
[Al sin(180° + 6) 


(€) tan (360-0) 


2® DiscoverLthe error; All the following answers are correct except one wrong. What is it?: 


(CÎ cos (360° -0) (DP) cos (360 °+ 0) 


cos (Ê + 0) [DJ sin ( +0) 


tan (270° - 6) an ( 180 °+ 6) 


2016-2017 
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1- cos 0 equals 


A) sin (0 - 270°) 


[B) sin (270° - 0) 


2- sin 0 equals 
A) cos (f -0) 


3- tan O equals 


cot (90°08) 


7 Iechnelogy: when karim uses his lab top. the angle 


of inclination of his lab top on the horizontal is 132° as 


shown in the figure opposite. 


Draw the figure on the coordinate plane such that 


the angle of measure 132° is in the standard position, 
then find its related angle. 


ÎB Write a trigonometric function you can use to find the value of a, then find the value 
of a the nearest centimetre. 


Games The spinner wheel is commonly spreading 
out in the amusement parks. It contains a number 
of boxes rotating in a circular are of radius 12m. 


If the measure of the common angle with the 


terminal side in the standard position is ŠZ&., 


[Al Draw the angle of measure Ã in the standard 


position . 


“B Write a trigonometric function you can use to 
find the value of a, then find the value of a in 


metres to the nearest hundredth. 


Af angle @ is drawn in the standard position where cot @ = =1 and csc 0 = /7. Is it 


possible that m (Z 0) = 3? Explain your answer. 


¥3 
3 


B) Ifcos Ê - 0) find the measure of the smallest positive 


angle 0. 


and sin (Ê + 0) = 


e اى‎ EN 


First: complete each of the following: 
(D The range of the function f where f(0) = sin is 
@) The range of the function f where f(0) =2 sin is ss 


(@) The maximum value of the function f where f(@) = Asinê is 


(@ The minimum value of the function f where f(6) = 3cos@ is... 


Second: write the rule for each trigonometric function beside the corresponding 


figure to it. 
| : - ۰ چ‎ | 
Figure (1) the rule is: Figure (2) the rule is: 


Third: Answer the following questions: 

® Find the maximum and minimum values, then calculate the range of cach o the following 
functions : 
Aly = sinê 


y =3 cosê 


Oy=2 

y =3 sin 

(©) Use the graph calculator or program on your computer to graph cach of the functions 
y/ =4 cos and y = 3 sin, then find from the graph: 


A The range of the function. B | The maximum and minimum values of 
the function. 


| eum 


First : Multiple choice: 
(D If sin O = 0.4325 where 0 is a positive acute angle, then m (Z6) equals 
A 25.626 [B) 64.347 [c) 32.388 (D) 46.316 


@) If tan 0 = 1.8 and 90° < 0 < 360°, then m (Z0) equals sss 
[A 60.945° (B8) 119.055 [C 240.945 (0) 299.055° 


Second : Answer the following questions: 
(Û If the terminal side of angle @ in the standard position intersects the unit circle at point 
B, then find each of sin @ and cos @ in the following cases: 


DBA ية‎ 8 
A B (2. 8) B8) چ‎ OBS, 0 


(®) Ifthe terminal side of angle @ in the standard position intersects the unit circle at point B 


then find each of sec @ and esc @ in the following cases: 
EEE 
۸ 8 رر ر‎ 


5 12: 
3 © BC چ‎ ( 


(O If the terminal side of angle @ in the standard position intersects the unit circle at point 


B, then a 0 of tan Û and 8 Qin the Nghe cases:: 


CJ E hk 
E 7 5 ج چ‎ BC و-‎ 


(@) If the terminal side of angle @ in the standard position intersects the unit circle at point B, 
then find m(/ 8) where 0° < @ < 360° when: 


DEC 9 5 cB. 


e تة‎ ET 


(©) Use the degree measure to find the smallest positive angle which satisfies each of the 
following: 


[Al sin" 0.6 ÎB) cos" 0.436 [C) tan" 1.4552 


[E cot" 3.6218 


F | csc" (-1.6004) 


(©) Ifo’ < @ < 360°, then find the measure of angle O in each of the following: 
[AJ sin" (0.2356) 8) cos" (- 0.642) (Can (- 2.1456) 


@ Ifsin 0=} and 90' < 0 < 180°. 


[A Calculate the measure of angle @ to the nearest second 
(B8) Find the value of cos © , tanê and sec. 


©) Ladders A ladder of length 5 metres rests on a wall ,„ if the sm 1 
height of the ladder from the ground is 3 metres. Find in radian e 
the measure of the angle of inclination of the ladder to the | 
horizontal. 

(@) Find the degree measure of angle @ in each of the following figures: 

@ 
9cm 


aw 


General Exercises 


Answer the following question and approximate the result to the nearest hundredth: 


(D Convert the following angles from degree to radian measure: 


A 120° = B) 64.8 C 220° 36 


(@) Convert the following angles from radian to degree measure: 


E4 EB) 32Z E.12 
ME 8) 3 1.12 


(@) @ is a central angle in a circle of radius length r and subtends an arc length L: 
Al Ifr=8cmand 0= 1.2", then find L. 


B If L =26cm and r = 18 em, then find @ in degree measure. 


(@) Without using the calculator , find the value of each of the following: 
[A tan 120° [B) sin (Ê) (CÎ cos 330° (Pl cot(- 300°) (E ose (F 


ition and its 


(©) Find all the trigonometric function of angle © drawn in the standard po: 
terminal side intersects the unit circle in each of the following points: 


2 5 4 3 2- 5 ( 43 
oP‏ چچ چ ا8 طخ 


(©) (A. Prove that: 
First: sin 60 = 2 sin 30° cos 30° . second: cos 300° = 2 sin 60° -1 


4 


B Ifcos @ =- Ê where 90° < @ < 180°, then find the value of each of the following: 
First: sîn (180° 0 ) Second: tan (@ -180°) 


(® Find the degree measure in the interval 0°< © < 360° for each of the following: 


(A tan" 1 (DB) tanc PD 


A ramp length is 24 metres and its height from the ground is 9 metres. Write a 
trigonometric function you can use to find the measure of the angle of inclination of the 
ramp on the horizontal ground, then find its measure. 


Unit test 


Choose the corret anser from the given answers. 
(0 The angle of measure 585° is equivalent to the angle in the standard position of measure: 


Al 45s 159? (€) 225° D 315° 
(2) If sin @ < 0 and tan @ > 0 . then @ lies in the quadrant: 
Al first (B) second (©) third D fourth 


O) If is an acute angle and sin (@ + 20°) = cos 30° , then m (Z 0) equals: 


Al 20° (B1 30° (e) 40 o) 50° 
(@ The angle of measure (-850°) lies in the quadrant: 
[A first (B) second (e) third [D) fourth 


(©) The degree measure of an angle subtends an arc length 67 in a circle of radius length 


9cm equals: 
A! 30° IB 60° C1 120° ID. 150° 


(©) The simplest form of the expression: cos (180° + 0) + sin (90° + 0) equals: 
Alo ®2 (Cl 2 cos 0 DI 2sin@ 


(® tan 30°) equals: 


AT (B)- e Di7 
Answer the following questions: 
(@) A Bis an are in a circle of radius 10 cm and A B = 16 em. Find 16em 
@ in radian measure, then find the length of the are AB: ا‎ 


O) If5 sin A= 4 where 90° < A < 180° , 
then find the value of the expression sin (180° ~ A) +tan (360° - A) +2sin (270° = A). 


'0s330° - cos 420° sin (30°). 


® Find in the simplest form the value of the expression: sin 12 


(® Find in radian measure m (/ A) if 2 cos A + ¥7 =0 where A is the measure of an acute 
angle. 


(2 Ifthe terminal side of an angle in the standard position intersects the unit circle at point 
ج‎ 3), then find the value of : tan@ and secê 

(3 Find the basic 
terminal side intersects the unit circle at the point Gg م‎ 


igonometric function of angle © drawn in the standard position and its 
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Accumulative test 


First : Multiple choice question 
(O Which of the following angles has negative sine and cosine ? 


(A) 40 [8B 140° €) 220° [o 320° 


(2) The measure of the central angle subtends an are length 27 in a circle of radius length 


6em equals : 


® 


| z 
6 7 ل‎ 


(O) If tan 40 = cotan 20 where angle is a positive acute angle , then sin (90 — 0) equals : 
٤ a OF 


Second: Answer the following questions: 

(@) If the terminal side of angle © drawn in the standard position intersects the unit circle at 
the point (, EN then find the value of cot 0, and csc 0. 

(5) Without using the calculator find (if possible) the value of each of the following : 
[Al cos 210° [B) sin (- 135°) C) see 3F D) cot (- 4) 


(©) If the terminal side of the angle (90° - 8) where 0 is a positive acute angle drawn in the 
standard position intersects the unit circle at the point (ğ, K), then find : 


[A the value of K BÎ sin (90° - 6) 


(CÎ cos (90° =0) [PD the degree measure of 0 


(® Bigysles: Karim ascends a ramp which inclines on the horizontal by an angle of measure 
A = 155° in the standard position by his bicycle. 


(A) Write a trigonometric function showing the relation between A and the ramp length. 


[B Find the value of A to the nearest hundredth. 


The following table shows the number of question in the test and the number of the 
question in the lesson you need to revise it if necessary 
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General Tests 


test 1 (Algebra and trigonometry) 


Question 1 : Complete the following: 
ORKÊ 
(®) The sign of the function f where f() = 1 + 3 is 

(®) The quadratic equation in the set of the complex numbers whose roots are — i, i is 
(@) The range of the function f where f(0) = 3 sin is 


=1 is one of the two roots of the equation 4 — ax — 2 = 0, then a = 


Question 2: choose the correct answer a, b, c or d. 

[AJ If one of the two roots of the equation: ax? + 2x + 5 = 0 is a multiplicative inverse of the 
other root, then a = 
(5 OE: @2 di5 


|B) The sign of the function f where f(x) = 6 = 2x is positive if: 
Wx>3 (blxz3 G)x<3 dlx<3 


جو 1 


[C) The quadratic equation whose two roots are 1 + i, 1 ~i where i 
80 x*+2x+2=0 (Bx! -2x+2=0 (6x +2x-2=0 «2-2 =0 
ÎD If@ is drawn in the standard position where cos @ > 0. At which quadrant is the terminal side 
of this angle located? 
al first [Îb first or second e) first or third d) first or fourth 


Question 3: 


a) Prove that the two roots of the equation = 5r + 3 = 0 are real different roots, then find 


the solution set to the nearest tenth in R. 
(b) Find in the simplest form the value of the expression: sin (-30°) cos 420° + e 
col 
Question 4: 
J In the equation (a — 5) x? + (a — 10) x— 5 = 0, find the value of a in the following cases: 
First: If the sum of the two roots of the equation equals 4 


Second: If one of the roots of the equation is the multiplicative inverse of the other root, 


|b | Investigate the sign of the function f where f(r) = x + 2x — 15 and represent it on the 


number line 
Question 5: 


a | Put the following complex number (26 — 4i) — (9 — 20 i) where i = -1in the simplest form. 


(B) Sports: A player kicks the football towards the gool x metres a part from the goalkeeper, 


the goalkeeper jumps and catches the ball at a height 2.1 
metres above the ground. If the pathway of the ball inclines 5 
30" to the horizontal, find the distance between the player 


و 


and the goalkeeper when the player kicked the ball to the 
nearest tenth when the player kicked the ball 
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General Tests 
test 2 (Algebra and trigonometry) 


Questions 1 : Complete: 

(O The solution set of the equation (x + 1) = 4 in R is 

(®) The quadratic equation whose two roots are: 3 + i, 3 - i is .. 
(O) The function f where f (x) = 3 - 2 x is positive when x € 
@ Ifcos 0 = 4F, 0€ [7,27 [, then m (Z 6) equals 


Questions 2 : Choose the correct answer a, b, c or d. 
(O The simplest form of the imaginary number i” is: 
7 bl1 O -i dli 


(®) The function f: [- 4, 7] ——> R where f(x) = 6 = 2x has a positive sign in the interval: 
al [-4.3[ [b1 13.7 e1 [-4.11] l4 13.71 
O) If the two roots of the equation: 4 x»? — 12 x + ¢ = Û are equal „ then ¢ equals: 
a3 bi4 (e9 ali6 
(@) The radian measure of the central angle which subtends an are of length 3cm in a circle 
of diameter length 4 em is: 
چ‎ ( 
Questions 3 


Aa. Determine the type of the two roots of the cquation x + 9 = 6x, then find the solution set 


o‏ )@( )€ س 


of the equation. ا‎ 


bı If: 7 ese A = 25, where Z < A < 77, then find the numerical value of the expression: 
tan (Z +A) - cot (A- 3) 
Questions 4 


a Find the two real values of A and B which satisfy the equation: (a + 3) — (| — 1) i = 7 — 9i 
where j =1 


(o) 


Convert the degree measure to the radian measure and the radian measure to the degree 
measure in cach of the following. 
first: 215° second: ÊZ 


Questions 5 
a Investigate the sign of the function f where f(x) = 2x? — 3x + 4 illustrating the sign on the 
number line. 
b' IFO is drawn in the standard position and its terminal side intersects the unit circle at the 
point (, -È) .then find sinê, and cotê. 


General Tests 
test 3 (Algebra and trigonometry) 


Question 1 : Choose the correct answer a, b, c or d. 
(CD If Land M are the two roots of the equation = 7x + 3 = 0, then L+ M? 


®7 (b3 0 s8 9 
@) If sin @ =-1, and cos @ = zero, then O equals 
چ‎ Bz @ ¥ a 27 


(@) The quadratic equation whose roots are: 2 - 3i , 2 + 3i is 
a) x2 +4x+13=0 (BD x" -4x +13 =0 (e) x +4x-13=0 (8) x -4x-13 =0 


(@ If one of the two roots of the equation: x* = (m + 2) x + 3 =0 is an additive inverse of the 


other root, then m equals 
a3 ®2 2-2 d3 


Question 2 : Complete 
(OD The function f : where f(0) = 


(x = 1) (x + 2) is positive in the interval 
(@) The angle whose measure is 930 is located at the quadrant 


@) If cos 0 


(@ The quadratic equation whose two roots are twice the two roots of the equation 
2x - 8x +5 =Ois 


4! and sinê = then @ equals 


Question 3 
[al Put the number 


5 1 in the form of a complex number where i’ 


(b) If4 sin A-3 =0 . find m (/ A) where A e ] 0. Z[ 


Question 4 

(a) If: R e R where fl) = x? + 8x — 15 
first: Graph the function curve in the interval [1. 7] 
second: Determine the sign of the function. 


(bJIfx=3+2iandy= „ then find x + y in the form of a complex number. 


Question 5 
la Find the solution set of the inequality 4 + 3x — 4 5 O 


(b) Iftan B= ج‎ where 180° < B < 270°, then find the value of: 
cos (360° — B) ~ cos (90° — B) 
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General Tests 
test 4 (Algebra and trigonometry) 


Question 1 : Complete: 

(O The simplest form of the imaginary number i? = 

(@) If the two roots of the equation x — 6x + L = 0 are real and equal, then L = 
@) IfO* < @ < 90° and sin2 ê = cos 3 0 . then m (/ 6) 

@ The range of function f where f(0) = Îsin 0 is 


Question 2 : Choose the correct answer a, b, c or d. 
(OD The equation: x(x — 1) (x + 1) =0 is a degree equation: 
a first b) second le third [d' fourth 
(@) If the two roots of the equation x? + 3x - m = Û are real different, then m equals: 
a1 (b) 2 (e)3 (ala 
(@) If the sum of measures of the angles of a regular polygon equals 180° (n - 2) where n 
is the number of sides, then the measure of the angle of a regular octagon by the radian 
measure equals: 


Ea @ A OES OES 
a (ه چ( ج‎ )a( # 

@ If2cos 0= /F and 7 < 0 < A 
a 5) Qa 
a E a: 


Question 3 : 
‘A Find the value of k which makes one root of the two roots of the equation: 
4kx? + 7x + k? + 4 =0 is a multiplicative inverse of the other root. 
B If sin 0 = sin 750" cos 300° + sin(- 60°) cot 120° where 0° < @ < 360°. Find m(/ 0). 


Question 4 : 

A First: Find the two values of a, b which satisfy the equation : 12 + 3 ai = 4b — 27 i 
Second: Find the solution set of the inequality: x (x + 1) = 2 < 0 in R 

B A central angle of measure 0 inscribed in a circle of a radius length 18 em and subtends 


an are of length 26 cm, find 0 in degree measure. 


Question 5 : 
A Ifthe sum S of the consecutive integers (1 +2 + 3 + ... + n), where n is the number of integers 


is given by the relation s = Ê (1 + n), how many consecutive integers starting from number 


1 to be summed 210 are there? 
B Ifsinx = ج‎ where 90° < x < 180°. Find sin (180° — x) + tan (360° — x) +2 sin (270° — x). 


General Exercises 
Test 5 (Algebra and trigonometry) 


Question 1 : Complete 

(O The expression (4i) (6i) in the simplest form equals 

(@) If the two roots of the equation: x*— 3x + k = 0 are complex and not real, then K = 
O) If tan 0 = tan (90° - 0) where 0 is an acute angle, then m (Z 0) is 

(@) The range of the function f where f(@) = 2 cos @ is 


Question 2 : Choose the correct answer a, b, c or d. 
(O The solution set of the equation: 2x? + 8 =0 in R is : 


(a2 bi {2) e) 2.-2 (al p 
(2) The product of the two roots of the equation: x (2X - 3) = Tis: 
2 ف‎ ® 
2 


r. 5 
(@) The angle whose measure is  , its degree measure equals: 


) 105° Bb) 210° (©) 420" (a) s40° 


(@ If @ is a positive acute angle where 2 cos © = /7, then sin36 equals: 


1 @d 
ك 1ك چ‎ 


lal zero b 
Question 3: 
(A) First: find the solution set of the inequality: x < 6 x = 9 in R 
Second: Put the number ÎÎ in the form of a + bi 


3-2 
‘B If @ is an acute angle, then find @ which satisfies: tan (@ + 20°) = cot (30 + 30°) 


Question 4: 
Alif T ûand gy are the two roots of the equation: 4x? + 3x — 2 =0, form the quadratic equation 


whose two roots are L and M. 
B) If sin 0 = 4 where 0 € [F, 7| , find the value of the term: 2 sin 150° cos (- 120°) + 4 tan 0. 
Question 5 : 


A The following function shows the height of a parachutist Y in meters after t seconds of a 
jump from height 280m above the ground Y = - 2.4 t + 280. How long does the free fall 


take if the parachute has to be opened at the height 220 m? aT 
In the figure opposite: B8 A 


First: Find the measure of angle @ in radian. 


Second: find the length of AB 
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Test 6 (Algebra and trigonometry) 


Question 1 : Complete 

(OD The simplest form of the term /Z¥ x /ZT3 equals 

(2) IF the two roots of the equation x2 - 2x + ¢ = 0 are equal, then C = 
(O) IF sin (0 + 20°) = cos 60° and 0 < 0 < 90° : then cos 30 = 

(@ IFF is a function where F (6) = a cos and the range of f is [3 


5 
3-J, then a= 


Question 2 : Choose the correct answer a, b, c or d. 
(D The solution set of the equation x — 6x + 9 = 0 in R is : 


8-3۲ b) {3} (e) {-3,3} (alo 
(2) If the sum of the two roots of the equation x? — ax + 6 = 0 equals 5 then a = 

a 6 (b)-5 OE di6 
(@) The are of length 1577 in a circle of a radius length 10cm is opposite to a central angle of 

measure: 
al 2Z OES OE CE 
3 2 3 3 

(@) Ifa man has climbed a slope inclining on the horizontal of an angle 30° کک‎ 


with speed Sm/min. then the maximum height the man reaches after 10 


Horizontal 


b | 30m e) 23m d1 som 


Question 3: 
“A First: find in the set of complex number the solution set of the equation 4x* + 20 = O 
Second: Find the solution set of the inequality: 5 - 2x > x? in R 
Bl If tan (30 - 70°) = cot 0 where 0 € 10, A [ , find the value of sin (20 + 10°). 
Question 4: 
A. Find the set of values of C in the quadratic equation: 7x2 + 14x + C = 0 : 
First: two real different roots. Second: two and not real complex roots. 
B If 15 tan Û = 8 where 0 e ]Z , 7 | , find the value of 5 sec (277 - 0) + 4 cot (277 - 0). 
Question 5: 
A Graph the curve of the function f where f(x) = x - 4 , then from the graph, find: 
First: range of the function. Second: the solution set of the equation f (x) = 0 
Third: investigate the sign of the function in the interval [-3, 3]. 


8 in the figure opposite: A circle of center M, AB is a diameter where 
AB = 12cm and m(Z A) = 54°. Find the length of minor AC to the 4| 8 
nearest two decimals. 


General Exercises 
Test 7 (Algebra and trigonometry) 


Question 1 : Complete 
(O The expression: (13 - 2i) = (3 - 10i) in the form of the number û + b i is 
(@) In the equation: 2x* - 3x 5 = 


„ the sum of its two roots equals „ and the 
product of its two roots equals . 

®) If cosec (@ + 20°) = sec (30 + 30°) where 0 < < 90° , then cos 60 = 

(@) The maximum value of the function z where 2z (0) = 4 sin is 

Question 2 : Choose the correct answer a, b, c or d. 

(D The solution set of the equation x*- 5x + 6 =0 is: 


la {06 b| {-2.5} 6 ‡-3.-23 ا4‎ {2.3 

(®) If the product of the two roots of the equation x? - 3x + c = 0 equals 2 , then c¢ equals: 
® +4 5(2 4 (a2 

(@) What is the are length in a circle of radius 6em and opposite to a central angle measured 
(a) Fem b) 27em (5 (al 37em 

@) A pendulum swings with an angle measured 60° if the radius length of the 0 
pendulum is 12 cm then the circular pathway which the pendulum travels equals: 1 
lal 3rem bi! 47 cm e) 6r em la srom 2 


Question 3: 

A) If Land M are the two roots of the equation x? ~ 5x + 6 = O0 where L > M .„ find the 
quadratic equation whose two roots are L + 1 and M + 1 

B8) Find the general solution of the equation cos 20 = sin40 then find the values of © where 
0°10. 

Question 4: 

A) First: Find in the set of complex numbers the solution set of the equation x - 2x +2 = 0 
Second: Find the solution set of the inequality: (x - 1) (x -3) < O 

B) If sin « = ÃÈ where < is the smallest positive angle and tan Û = Ê where 180° < Û < 270° 

find the value of the expression sin « cosin Ê - cosinx sin. 


Question 5: 
A A rectanglar like piece of land of dimensions 6 and 9 meters. It is wanted to double the area of this 
piece by increasing the length of each dimension with the same distance. Find the added distance. 
8B) Zyad climbs a slope of length 48 meters and inclines on the horizontal with angle 25° by 
his bike. 
First: write a trigonomerrical function shows the relation between the slope height and 
the slope length. 
Second: Find the slope height to the nearest two decimals. 
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Test8 (Algebra and trigonometry) 


Question 1 : Complete 

(D IÊM and L are the two roots of the equation  x* 4 x — 2 =0 then L+ M =... and LM = 
(2) The simplest form of the term (6 + i) (4 — 3i) = 

(O If tan 4 0 = cot 5 0 where 0 < 0 < 90°, then cos (90-30) = 

(@) The minimum value of the function f where f (0) = 3 cos @ is 


Question 2 : Choose the correct answer a, b, c or di 
OinR is: 


(D The solution set of the equation 6 xX — x — 


a 0.-2) Mt, OC}. (®) {2.0} 
(@) If Land 2 — L are the two roots of the equation x? + kx + 6 = 0, then K equals: 
alı ®2 93 (ols 


O If the measure of two angles in a triangle are Z and 3% 
angle equals: 


„ then the measure of the third 


OES ba GA (DIZ 
6 5 3 2 
(@ IFf(K) = 3 sin x for each x € R , then the maximum possible value of the function f(x) is: 
b) zero Y1 8)3 


Question 3: 


„a First: investigate the sign of the function f where f(x) = 8x — x — 15 in the interval [2 , 6]. 
Second: find the solution set of the inequality: (x = 2) > 25 in R. 


B Find the measure of angle 0 in its standard position and the unit circle intersects its 


terminal side at point B(x „ Ê), 
then find the value of the expression: sin (90° + 0) + cot (180° + 0) cos (90° + 0). 


Question 4: 


a If Land M are the two roots of the equation x? + 5x + 6 = 0 , find the quadratic equation 
whose two roots are L , m?, 


B IFsin « = ãÃ where 90° < a < 180° , tan Ê == 1Z where 270° < B < 360° and 
sin @ = sin (180° - @) cos (6 — 180°) cos @, find O to the nearest minute where 0" < @ < 90°. 


Question 5: 

4a Useohm's law (V =1 R) where (V) is the potential difference in units of volts, (1) is the 
currect in units of amperes and R is the resistance in units of ohms, to calculate the potential 
difference if the currect equals 5 - 2 i amperes and the resistance equals 5 +3 i ohms. 
Aslope of a length 42 meters and height 9 meters above the ground. Write a trigonometrical 
function that can be used to find the measure of the angle of the inclination of the slope 
with the horizontal ground, then find its measure. 


General Exercises 
Test9 (Geometry) 


A 


Question 1: complete 
(D In the figure opposite DE // BC 


Mı 42 
At =3 


AB CE B 
then RB 2 and re 


(8) Using the figure opposite x = 


(©) Using the figure opposite y = 


Question 2: Complete: 
(OD The exterior and interior bisectors of one angle are 
(@) If the power of point A with respect to circle M is a negative quantity, point A is located 


@) Cirele M with radius length 5 cm, Ais a tangent to the circle 2 
at D, AD = 12 cm, then the length of AC equals َة‎ e 


(@) By using the figure opposite , the length of DE equals 3em Bem Ne 
ل‎ 
٤ 
Question 3 ع‎ 
D 


(O In the figure opposite: AB = BC, BE bisects (Z ABD), 


E 
EF // AC. Prove that: BÊ bisects (Z DBC) 
(@) Two similar triangles of surface areas 100cm? and 64em? 2 
respectively. If the premeter of the first triangle is 60cm, find 
B6 


the premeter of the second triangle. 


Question 4: 
(OD ABC is a triangle, D € AE and E é6 AC where AD= 3cm, DB = 6cm, AE = 2cm 
and EC = 4cm. Prove that: DE // BC D 


B‏ چ س 
In the figure opposite: DB is a tangent at B, DÊ is a secant to‏ )@ 
the circle at A and C respectively. A۸‏ 
Prove that: ADBA ~ ADCB,‏ 
Cc‏ 


If DA = 4cm, AC = 5em. find the length of DB 
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Question 5: in the figure opposi 

(D ABC is a trinagle in which x € AB where AX = 4cm, 
XB = 6cm, y € AC, where AY = 5cm, YC = 3cm: 
[A Prove that the figure X B C Y is cyclic quadrilateral. 


B if area of (AAXY) = 8cm? find the surface area of the polygon XBCY. 


Test 10 (Geometry) 


Question 1: complete: 
(O The ratio between the two surface areas of two similar triangles is as the ratio between 


(2) two polygons are similar if 9 5 
(O) In the figure opposite ; complete: 
A) (ADY¥= 
BI AADC~A 8 8 0 
Question 2: complete 
(O If the area of the triangle ADE = 16em? 
then the surface area of the triangle ABC = em? ë ظ0‎ 


cC 
(@) Ifa point is at a distant from a circle center equals 25cm and the power point of thîs point 
with respect to the circle equals 400, then the radius length of the circle equals 


(@ The exterior bisector of the vertex angle of an isosceles triangle 
of the triangle base 
(@ The bisectors of angles of the triangles are 


Question 3: A 
(D In the figure opposite: AB = 6 cm, BC = 12 cm, چ‎ 
CA = 8em, FC = 3em, DB = 4.5 cm and DF = 6cm ¢ 5 
Prove that: A A ABC ~ A DBF 
8) A EFC is an isosceles triangle. b5 


Question 
@ xyz 
is drawn to intersect XY at N, 


XN 
YN 


s a triangle , angle Y is bisected by a bisector to intersect XZ at M, then NM // YZ 


3 xy 
A. Prove that: yy = 


B  IFXY = 6cm and YZ = 4cm, find the length XN. 


General Exercises 


Question 5: 
ABC is a right angled triangle at A. AD L BEC 
The two equilateral triangle ABE , CAF are drown outside the triangle ABC. 


is drawn to intersect at D . 


Prove that: 
a rface ea of ADBE 
a] quadrilateral ADBE ~ quadrilateral CDAF. فا تتت‎ 2 
surface area of CDAF 
test11 (Geometry) 


Question 1: 
A If a straight line is drawn parallel to a side of a triangle and intersects the other two sides, 
then 


In the figure opposite : if AD is a tangent to a circle at D , then: 


BJ ACxAB = 8 


o 


IfAC = 8cm, AB = 2cm, then AD = 


DIIfAB=BC. AD =3 /7 cm. then AC = 


Question 2 : complete the followin 
(D If two straight lines intersect several parallel straight lines, the lengths of the intercepted 


segments on one of them are 
(2) Two sil 
smaller polygon equals 40cm, then the area of the larger polygon equals 


(@) In the figure opposite : کے‎ 
ıf BP. BA then ADB bisects Z ۹ ce 


CD CA 


iar polygons the ratio between their two perimeters is 2 : 3 and the area of the 


In the figure opposite : 


AD‏ کر ت 
If: DE // BC „then Sg =‏ 


Question 3: 
A) If the ratio between the two surface areas of two similiar polygons equals 16:49, then 


what is the ratio between the lengths of two corrosponding sides in those two polygons? 
? 


and what is the ratio between their two perimeter 


B Two intersecting circles at A and B. A common tangent is drawn that touches at X and Y. 
If AF N XY” = {C}, prove that C is the midpoint XY. 
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Question 4 
A! In the figure opposite : AX // BY // CZ. 
FA=6cm, FX=4cm, XY =3cm, 
BC = 7.5 cm. find the length of each of AB, ZY 
B | in the figure opposite : 
A CDE ~ A CBA 
Using the lengths shown on the drawing, 
Find the lengths of cach of BE and DE. 


Question 5 
A! Find the power of point C with respect to circle M whose radius length is 6 cm 


and CM = 6cm MKB 
BD) in the figure opposite : AB A DE = {C}, 
CA=CB, CD = 2em, CE= 8em, A 
AB. Find the length of MD. 


MD is a tangent to the circle. MB = 


test 12 (Geometry) 


Question 1: complete 
[A If two straight lines intersect several parallel straight lines , the lengths of the resulted 


segments on one sector are 


ÎB The ratio between the two surface area of two similar triangles equals 3 : 5, if the surface 
area of the first triangle is 36 cm? , then the surface area of the second triangle equals 


A 
C! In the figure opposite : if XY / BEC, XY : BC =3: 8 then: 
(A) AX :XB = ۷ 
|B) Perimeter A AXY : perimeter A ABC = : 
¢ 
A 
D 
که‎ 


D In the figure opposite: if CD bisects (ZC), 


AC =3 cm, BC = 7.5 cm, then AD : BD = 
Question 2 : FET 


First: in the figure opposite : XY // DE // LZ : 
A) Length of EM equals 
ÎB) Length of MZ equals 


٠ ٠ ETE 


General Exercises 


Second: In the figure opposite: AE diameter in the circle, 5ë 
ED is a tangent to the cirele at C, AC = 12 cm, AB = 13 cm. TEN 
Complete: D Ea 8 
ED Length GF 5 êqil او‎ 
B' Area of A ABC equals 

Question 3 : 

A) Find the power of point A with respect to cirele M with radius length 3 em , AM = 4 cm. 


B) An architect draw a diagram of a rectangular piece of land. Its length is twice its width 


and its area is 200 m* with a drawing scale of 1 : 200. Find the length of the piece of land 
in the diagram. 


Question 4 : 


AJ) ABC is a right angled triangle at A in which AB = 20 cem, AC = 15 cm, D € BE where 
D = 10cm. AE L BE is drawn to intersect E 


at E , and from D DF // BA is drawn 
to intersect AE at F. 


Prove that CF bisects 27 C. 
B) In the figure opposite: AB C is a triangle in which, x € AB where AX = 4 cem, 
prove that XB = 6 cm, Y € AC where AY = 5 cm and YC = 3 cm. 
A prove that : A AXY ~ A ACB 
8B prove that XBCY is cyclic quadrilateral. 
C' Ifarea (A AXY) = 8 cm, find the surface area of the گ‎ 


polygon XBCY. 

test 13 (Geometry) 
Question 1 : Complete the following 

(OD The two polygons are similar if and 


(®) The two right angled triangles are similar if the measure of equals 
(®) The ratio between the surface area of two similar triangles equals 
(@ In the figure opposil 

then the surface area of the larger triangle equals 


f the surface area of the smaller triangle is 16 cm” 


Questio 2: Choose the correct answer from the given answers : 


(D In the figure opposite : IF M(A B C) = 48° then : Do . 
First: M( AC) equals: 24° (B)42° (©48° (O)56° ۸ 
second: M(Z ADC) equals: A 24° (B42 (CJas' D 96° c 
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(@) Two circles, the ratio between the lengths of their two diameters is 3 : 5 If the area of the 
smaller circle is 27 cm? , then the area of the larger circle by squared centimeters equals: 


A45 (8)50 @) 75 D) 100 

(@ Two regular hexegons, the side length of the first is 6 cm , and the peremeter of the 
second is 48 cm, then the ratio between the length of the first side : length of second side 
equals: 
Al1:8 (B)J3:24 1:2 lDJ3:4 


Question 3: 
2 om Geom 
Al AABC ~ AXYZ. XY =6cm, YZ=4cm 
100m 8 Zen 
AB = 12 em and AC = 10cm 
Find the lengths of each of : BC and XZ e 


B_ If the side lengths of the triangle ABC are 10 , 15 and 20 cm and the side lengths of the 
triangle DEF corresponding to are 6, 9, and 12cm respectively. Find the ratio between: 
first: the two perimeters of the triangles 
second: the two surface areas of the triangles. 


Qurestion 4 : 

A In the figure opposite: AC // DB „ AM = 10 cm , 
MB = 15 cm, CM = 8 cm and BD = 12 cm, 
Find the lengths of each: AC and MD 


B' In the opposite: AB N CD= {M}, MA = 4 cm, MC = 3cm, 
MD = 2cm. Find the length of BM 


Question 5 : 


Al In the figure opposite: sen 
XY ABC . XZ IBY .AX =6em , XB =9cm ,AZ= 3 
3 em. find the lengths of : ZY and YE 2 
B 
B In the figure opposite: 


Two squares one of them is inscribed in a circle and the other is 
subseribed to the same circle. 


Prove that the ratio between the two areas of both squares equals ج‎ 


General Exercises 
test 14 (Geometry) 


Question 1: Complete 
(O The two polygons that are similar to a third are 


A 
@) In the figure opposite: 
First: (AB) = AD and (CB) = CA 
Second: DA DC 5 a 


Third: AB BC = 


Question 2: choose the correct answer a, b, c or d 

(OD Two similar rectangles, the length of the first is 5 em. the ratio between the perimeter of 
the first to the perimeter of the second equals 
(Al1:5 1:3 ( 


152 O 2:1 


(2) Which two triangles of the following are similar? 


و 
hk E:‏ ا 


dem 
2m e 


4(0) .@ 8 (2) ,(4) C(0, G) 0 3) 4 


(®) If the ratio between the perimeters of two similar triangles is 1:4, then the ratio between 
their two surface areas equals 
@1:2 Bl1:4 C)J1:8 (DJ1:16 


(®) In the figure opposite: All mathematical expressions are correct except one expression: 


[AJ (AB) = AC xAD (BJ (AB)? = AE x AF 8 
(CJ ACxAD = AE xAF DJ AC x CD = AE x EF o A 
€ 
2 
Question 3: A 
A In the figure opposite: A ADE ~ A ABC prove that: DE // BC ا ؟‎ 
If : AD = 4 cm, DB = 2 em, EC = 1.5 cm, BC = 5 cm. Find the 2 0D 
چ‎ 2 
length of AE and Dı 15em, 
aT 


8) ABC is a triangle, D e BC where BD = 5 cm . DC = 3cm and E € AC where A E = 2cm, 
CE = 4cm. Prove that A DEC ~ A ABC, then find the ratio between their two surface 


areas 
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Question 4: 

A' In the figure opposite: m(/ ADE) = m( 2C) 
AD = 4cm, AE = 5cm, DE = 6cm and EC = 3cm 
Find the length of: DB and BC 


8) CB N FE= {A} 
AB = 3cm, BC = 2cm, AF = 7.5 cm 
Find the length of EF 


Question 5 : 
A AD is a median in the triangle ABC, Z ADB is bisected by a bisector to cut AB at E, 
Z ABC is bisected by a bisector to cut AC at F and EF is drawn. Prove that EF // BE 


B in the figure opposite: 
AB // EF ,AE =8 cm, CE = 12cm, CF = 9cm , 
BM =4 cm and DM = 6 cm 
First: find the length of BF 
Second: prove that : FM // CD 


test 15 (Geometry) 


Question 1: complete 
(O Any two regular polygons that have the same number of sides are 


(3) In the figure opposite: If A ADE ~ A ACB 
then m(Z ADE) = mi ) 

(O) If the two straight lines including the two chords DE , XY 
intersect at point N, then: ND . NE = 


(@ In the figure opposite: If AC = 3 cm and CE = 9 cm then AB = 


Question 2 : Choose the correct answer a, b, c or d. 
(D Which two polygons of the following are similar? 


س 
و[ a‏ 
14 


@ 4 


A Polygons (1) , (2)8 / Polygons (1) , (3) | C/ Polygons (3) , (4) DP | Polygons (2) , (4) 


General Exercises 


(®) If the ratio between the surface areas of two similar polygons is 16:25. then the ratio 
between the lengths of the two corresponding sides in the two polygons equals 
@M2:s B)4:5 €) 16:25 ID 16:41 

(@) In the figure opposite: AII the following mathematical expressions are correct except : 


®2 AE ھ8‎ DE 


Dı 3 DB BC 5 
مھ رچ‎ AB AC E 
HE ` A BD EC e 


(@) In the figure opposite : length of MZ equals : 
[Al 36cm Bl 4cm (Cl4.2cm (DD 48cm 2 .5 om 


Question 3: 


A In the figure opposite: A ABC ~ A AED 


3 5 2 A 
Prove that BCED is a cyeilic quadrilateral If AD = 3em, BD = 25em „ 
e 
2em, and AE = 2.5 cm. Find the length of EC. 5 
B) ABCD is acyclic quadrilateral whose two diagonals intersected em 


at E. EF // CBis drawn to intersect AB at F EMÎ // CD, CD is 


drawn to intersect AD at M Prove that. ENÎ // BD . 

Question 4 : 

A) In the figure opposite: m(Z BAC) = 90°, AD = BC,AB = 4.5 cm, 
and AC = 6 cm. Find the length of BD „, DC and AD 

BI ABCDisa cyclic quadrilateral in which BC = 27em, AB = 12cm, AD = 8cm, DC = 12cm 


and AC = 18 cm. Prove that ABAC ~ A ADC and find the ratio between their two surface 
areas 


B 
3 
Question 5: A 
A! In the figure opposite: AB is a tangent to û circle , C is a midpoint on 
D 


AD and AB = 3 ¥7 find the length of AC 


B) ABC is a triangle in which AB = 8 cm, AC = 12 cm , BC = 15cm, AD bisects / A and 
intersects BC at D, DE // BA is drawn to intersect AC at E. 
Find the length of BD , CE 


Test 16 (Geometry) 


Question 1 : complete 
(O In the figure opposite :A ABC ~ A DEF 


o‏ ٭ 
First: m(ZF) = .....° AB =... cm VAS n‏ 
Second: EF =... em am‏ 


(@) If a straight line is drawn to parallel to a side of a triangle and intersect the other two 
sides. then it divides them into 
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کے 


Question 2 :choose the correct answer a, b, c or d: 


© Inthe figure opposite: AF = 


(D In the figure opposite : m(/ BAC) = m (/Z ADC) 90°. A 
AD =3 em, and DC = 4 cm کے‎ 
then the area of: m (Z A BAD ) area of : m (A BCA) equals: C Tem 

43:4 (b)4:5 3:5 9:25 


(@) Two similar triangles, the length of the first one is 3 times its width and the length of the 
second one is 12 cm, then the length of its width equals .... 
al 2cm b| 3cm lcl4cm ld 6cm 


@ In the figure opposite: A ^ equi : 


A 
: 3 : __ 46 
Bz ib ce ®2 @& 
3 2 BE ت‎ ° BE 
EB 


(@) In the figure opposite: BE equals: 


(b 9 Lem (e) 2cm 330m SA 
Question 3: ر‎ 
A 


A A DBA ~ A ABC, m(/ BAC) = 90° 
Prove that: AD L BC .If AB = 8 cm, AC = 6cm ê som 
Find the length of BD . 


‘B ABC is a triangle în which x € BC AX is drawn to bisect ABC by a bisector meets AX 


at y, then YZ // BE is also drawn to meet AC at Z. Prove that AË = 


BX 2C 
IFAB = 6 cm, BX = 8 em „AX =7 cm and AC = 14 cm , find the lengths of AY and ZC 
Question 4 : 
A ABCD is a cyclic quadrilateral . If BA N CD = {E}. Prove that : 
First: A EAD ~ A ECB Second: EA. EB = ED .EC 


B8 ABC iq partNlelograni; Ee BA ,E# AB , AD , is drawn to intersect AD at F and BD 
at M. Prove that Û 


ME 
Question 5 : کک‎ 
In the figure opposite: AD = DB = 2 cm , AE = 1 cm , EC = 7 em Find: E 2em 
„ _area(AADE) 1 area (AADE) 9 2m 
FEE: AAGE) Second: of he shape (DBÇEY 


Third: Prove that DBCE is a cyclic quadrilateral. 


DIA) 14x 12 =0 
F1 14x4 =0 [E] 2#: 10«-21 
GD 54 2= (T+ OK +9) FF 15% 54 =0, 


@ yousof's answeris correct 4) k=Oork=- f 
Lesson 1-5 

O Negative, R Positive, R OR MPI 
©@ Bel ©1211 @ISMM 


O Pele. @ CLR 31.3 
@) (RÛ Positive in 
|8| Positive in ]-= ,O |, Negative în ]- 22,0 | when x =0 


[E) Positive in =, O [, negative in | 0,e [ when x =0 


O when 


negative when x 


[a positive when x >-3 
3 


(E) Positive when + > negative whens < Š ,O whens, 
(TD positive in R- [221| negative n ]-2.2 [.Û when x e {2.23 

® Fron the graph.we get that f0) = O when xe (3, 3} , 
Aw) >Oin 13.4] f) < Oin |3, 3 


@ NO =0 when xe (12. 32) 
iD <0 when xe [3-121 82.5] 
fix) >0 when xe [-1.2 .32[ 
&@ The sign of the funetion in positive for all real values of 
n. 4RO, 1740. year 2006, 
Lesson 1-6 
Ora. 
©5 
General Exercises 
@ 
ZIG 
Accumulative test 
OR «=$ 


@un 
©3. 


A) negative in ]-3, 21U] . 21 

OR 4 aIR-,5 

EOS e (5) 2:5 

Unittest 

@b @b @ ®» 

OO #-3r+1 =0 

(a) fO=0 when x = {4,2} f) =0 when x= 1-4, 21 

A= 0 when x = R- [4,2] 

OR {0.697.430 a 2. 

Unit 2 : Similarity 

Lesson 2-1 

DIBÎ qud ABCD ~qumdXYZL 19 


(&) AABC~AEDF 
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Model Answer 


Unit (1D) : Algebra, relationships and functions 


Lesson 1-1 
® @ a @ 
OM 23 F4 & 
ORMs @ab 
o) {6.74.-0.74)lE| {2.61 .-4.61} IF (2.14, 0.94) 
(47,47) (44.16) EJ (4. 
ı2 n= (n= (ln 


Os +16 BRN =x 


f Ziad's answer is wrong because he divides both sides by 
a variable which is ( - 3) 
4 


aJIı7+l6i [(& 


1-4 (@ 


@ 


FÎ complex roots. real irratermal roots 


equal roots. IF complex roots 

@® 2+i2-i 

©® 16-4K>0,K<4 

 [F] 64-4 I6K<O, K<1 

) the diseriminant = (L - MP + 4 LM 
square thus, the two roots are rational. 

@) Ahmed's answer is wrong: because the absolute term 
equal - 

§ the solu 


in the equation. 


a set is {3i ,- 


7) real rational , (-7, 5) 
REED) 


€) complex {2 +i, 2-i} (3) equal real (4) 


@) complex, {- 


@De=4 @a=4 =5 the solution is (Ê) 
Dk=1 f0k=2 
OR F-2 -8=0 ® *.25=0 

ë] 6-13:6 =0 [e 217 =0 
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Model Answer 


ê is parallel to 


2.4 2X 8 / 
OXE= F-2 TIYE 
@®@sr ®  @sE @ of 
© MF = 10em @) AM = 108em 


OI x=. =3 


@PS @ sDxat 


AB 
©2 ®: 

AR =Rem, BC = 10em 

@ ^) 422 [8) 25.15 5+) e 5ئ2‎ 

6) DE = 8em, AD = 2T5 em, AE = 2/0 


(O in AABC:BC= 10-4 


2B ت‎ 
BAB -2 B Bbisects ZC 
Y2 A bikerlk LA, XE L BF 
AREF EER HAI AF 
sAA EA Farid E CF have he samê vertex Bı 
AF CRE. EF CAE 
Theme, ankles have Be eme aioe! an 
wea oF(AABED AE ê E 
area Of [(ACBFY 1 
E] 
(O [RÎ The point A lies inside the cîrele, A M = Sem. 
@] The point B lies ouside the circle, BM = 14cm 


63 [aJ -161 90 ®1 
XC = 643. XF= 6em. 

@ 18 cm. 

@ NT. XF= Gem. 

® 105) y = 10 @ x= 

® 4 

© 2443em approximately. 

General Exercises 

@Alx=6 alx=14 elx=45s.y= 


(@) Let M is the intersection point of the two supports 
“AM A B~AM FE E} 


5 
“AB = 120cm .. E F = 24cm 
Unit test 
@ A x= 
OIA) AB =6em,AE 
a) P0) = 
Accumulative test: 
OE ® ® e @ a 
O» @a ® @ Gm 
Unit 4: trigonometry 
Lesson 4-1 
OIF 70 FD third 
OIA 306 (B20 
IAI fit Bl mird 
Student's book - 


quad ABC D ~ quad. ZLXY¥ ,ã 

xY @ Da 

96em, 540em û) 128em. 9.6 em? 
Polygon M, ^~ polygon M, with a scale factor 4 


Polygon M, ~Polygon M, with a scale factor 3 
&) Polygon M, ~Polygon M, with a scale factor 1 


Polygon M, ~Polygon M, with a scale factor 
x= 110,y = 100,2 =70 1=21,M = 28, n= 30 
G) 10em approximately. O) 60em. 240em 
o) A 84m. 5.1m sl S1m 39m 

o bi 110.25 


Measures of corresponding angles are equal. 
Corresponding sides are proportional. 

is congruent to an angle of another triangle, and the 
length enclosing by these two angles are proportional . 
FÎ is congruent to an angle of another triangle, and the 


® 
> 


) ® ¢ 
> 


OIC 


0 


CE 
AABC ^~ AA DE , scale factoı 
A akm RB agkm 


cm. @) B D=6em.AB=6/Fem.A 
1 


@ 
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ıo 4 
© Fl asem 
O 49em 
@ F o:16 

© [5 4em 

@ asm 

Unit test 

® ® 9:25 2em 

@) 4em @) Dem 


Accumulative test 


CD Î is not parallel to (BÎ is parallel to 
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210.330" 6] 30°, 330° [5) 10°, 300° 


O 4.25 
Accumulative test: 
O@ 
O&M 4 
E 
General tests 
First test 
rst 


®& 


36'52 12 


®! #F+1=0 
second: 
©O@ 4 


@ positivev x eR 


26,0 


3.07 30 


Oi^ 17+ 16i 
Second test: firat: 
®4 
secon 


® @c 


OIA) are equal. (3) 


®4. 10 
[AD positive v x = 


a #240 
36 


Third test: First: 


®4 ® ®t ® 
Second: 
OM 2x: -x-8=0 Jem 
@R 4 5 0848 
O 6+ OMAN 
Fourth test: complete: 
@ 100em @R3:S 3:8 
Questions 
@IAl7 Bl I0cem @) first: 6em 

second : 22em 
Fifth test: complete: 
OR an=ac [FJBN>NCE [E AABD 
Questions 
OIF) Second: 28em G) XN=36 
Sixth test: complete 
(O (BJ first: (ADF second: 4em 

third: 6 
Questions 
OR 4:17.47 
OR) AB =4Sem, ZY = Sem 
OR vero Rl alTem 
2016-2017 


0 


Semî 676em 
f) 29em 
@® ې‎ mish [e 207, & y= 3x 
Lesson 4-3 
a @@ 5 
® E @E al 
5 
A D 
cos EE: 
sinê ا چ‎ 8 
0 1 3 
tanê ج‎ 3ٍ 
e 0 
4 
3 
GD Ãhmed's anewer GB comet 
@-une  @ -csce 
@-unê @ coc 
98 40 [8 
©) 10° 
1 ®2 @4 
figure (1) lsin © Figure (2) eos © 
a) 3.413.3 


triste O 


a0 06 52 12 
@) Û 36 52 12" O s5 30 12" 
OIA ı227 3 aJ 129 s28, 220313 


160 31'44 [8 09428 . 03536 , “10607 
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OIA 209™ (e) 13" [6) a85 
IA) 300 [Boo © 64 ı0 17" 
A) 96em [®] 82° 45 38" 
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